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HOLADIN 


An Extract of the Entire Pancreas Gland 


Holadin has long proved a definite resource 





in pancreatic disorders, diseases associated 
therewith. MHoladin is put up in powder in 





1 oz. and 1% oz. vials, no ‘‘directions;’’ as 
commonly prescribed, the pharmacist may 
readily attach the usual prescription label. 


FAIRCHILD BROS. & FOSTER 


New York 


| Holadin is also put up in capsules of 3 and 5 grains each. 


THANTIS LOZENGES, H. W. & D. 


Protection of life and health is the highest professional aim of the druggist. 
He cooperates with the physician in providing drugs of the highest purity, ac- 
curately dispensed, but he must also make a financial success. 

Progressive druggists achieve both objectives during the “Cold Season” by 
supplying Thantis Lozenges. 

hantis Lozenges reduce, often prevent, infection —relieve soreness and irri- 
tation of common throat affections — permit prolonged throat medication— insure 
satisfied customers — provide substantial profits. 

Thantis Lozenges are prepared from tested drugs of the highest purity by 
manufacturers of international medical reputation. 





























Thantis Lozenges are antiseptic Ba 
and anesthetic, containing Mero- 
dicein, | gr., and Saligenin, 1 gr. 


Supplied in tubes of 12 lozenges, 
packed 12 tubes in a Display Box. 








Every H. W. & D. product is in- 

vestigated and proved chemical. ' 
ly, pharmacologically and bac- 
tertologically in our laboratories, 
and is clinically accepted before 
marketing. - 


HYNSON, WESTCOTT & DUNNING, INC. 


BALTIMORE, MARYLAND 
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The handsome Visitor's Book shown above was presented to the ASSOCIATION 
during the Minneapolis meeting by the Sorority which is also providing an equally 
handsome stand for the book. These gifts are useful as well as ornamental 


additions to the equipment of the Building. 
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EARL R. SERLES. 


Earl R. Serles, president of the American Association of Colleges of Pharmacy, 
was born on a farm at Salem, S. D., November 18, 1890. He received his preliminary 
education in Salem, graduating from the High School in 1909; in 1911 he graduated 
in Pharmacy at the South Dakota State College; received the B.S. in Pharmacy in 
1915, M.S. in Chemistry and Pharmacy in 1917 and the Ph.D. degree at the 
University of Minnesota, in Pharmacology, in 1954. 

After completing his course in Pharmacy he was employed, 1912-1914, by 
Kendall and Locke, Brookings; Frank Kriebes, Beresford; and N. B. Porter (sum- 
mers), where he received his retail experience. His connection with the South 
Dakota State College is: Student Assistant in Chemistry and Pharmacy, 1913-1915; 
Assistant Professor of Pharmacy, 1916-1917; Assistant Station Chemist, summer 
of 1916; Acting Head of the Pharmacy Department, 1919-1923; Professor of 
Pharmacy, 1919-1923; Dean of Pharmacy, 1923-19 

He was a member of the Syllabus Committee A. Pu. A., 1926-1928; chairman, 
Interprofessional Relationship Committee, Medical, Dental and Pharmaceutical, 
1929-1934; chairman, Committee on Activities of Students and Alumni, A. A. C. P., 
1926-1928; member, Committee on Establishment of Student Chapters of A. Px. A. 
in A. A. C. P., 1927; member, Revision Committee of S. D. Pharmacy Laws, 
1921-1931; vice-president, A. A. C. P., 1929; member, House of Delegates, 
A. Pu. A., 1937-1938; member, Advisory Council, S. D. Public Health Association; 
is now a member of the A. F.& A. M.; K. T.; R.A. M.; O. E.S.; American Legion; 
Rho Chi; A. Pu. A.; S. D. Pharmaceutical Association; S. D. Academy of Science; 
Gamma Alpha, University of Minnesota; U.S. P. Revision Committee, 1930-1940; 
president, S. D. Inter-Allied Council, 1938-1939. 

Dr. Serles has written several scientific articles on Pharmacy and Pharmacy 
Legislation; was co-author with Dr. A. D. Hirschfelder, of ‘““The Calcium and 
Magnesium Balance in Certain Emulsions and Their Effects upon Local Anes- 
thesia;”’ originator of special apparatus for blood counting; and his Thesis was, 
“Certain Phases of the Toxicology and Pharmacology of Oil of Chenopodium.” 

Dean Serles married Daphne Chapman, Alexandria, S. D., a graduate of the 
S. D. State College, in 1917. 
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EDITORIAL 


E. G. EBERLE, EDITOR EMERITUS. 2215 Constitution Ave., WASHINGTON, D. C. 


NATIONAL HEALTH PROGRAM. 


N ONLY three occasions has the House of Delegates of the American Medical 

Association met in special session; first, when our country was at war; second, 
when the Social Security Act was under consideration by Congress; and third, on 
September 17 and 18, 1938, to consider the National Health Program submitted 
at the recent National Health Conference and to establish the policies of the Associa- 
tion with respect to the five proposals which constitute the program. (See page 
537.) In order to acquaint our members with the actions taken by the A. M. A. 
House of Delegates, the following is quoted from an editorial appearing in the 
A. M. A. Journal, September 24, 1938: 

“Briefly, the House of Delegates recommended expansion of public health ser- 
vices, as related to the control of certain infectious diseases, maternal and infant 
welfare and similar projects, with the definite understanding that the need be 
established and that they be efficiently handled and economically controlled. The 
House of Delegates approved the principle of hospital insurance, again with the 
understanding that it cover only the facilities of the hospital, and that professional 
standards be maintained. It approved the principle of cash indemnity insurance 
for meeting sickness costs, provided these efforts meet the requirements of state laws 
and that they have the approval of the county and state medical societies under 
which they operate. The House of Delegates again recognized the need for com- 
plete medical services to the indigent, at the same time emphasizing the desirability 
of local control. The House recognized that the necessity for state aid might arise 
in poorer communities and that the federal government might need to provide 
funds when the state is unable to meet these emergencies. The needs of the medi- 
cally indigent were considered, and a definition of medical indigence was supplied. 
Here the House felt that the determination must be made locally as to the group 
covered by this term, that control of the service should lie with local administra- 
tion, and that available facilities should be utilized before new facilities were pro- 
vided. Thus, the House of Delegates felt that there was but little need for the 
building of new hospitals or the establishment of new diagnostic centers, provided 
better utilization of hospitals and laboratories already functioning can be devised. 

“Again the House of Delegates stated its firm opposition to any compulsory 
sickness insurance plan. Finally, it approved protection against loss of income 
during illness. 

‘*The members of the American Medical Association will do well to read, if not 
even learn, the principles established by the House of Delegates. Every member 
should do all that he can to inform the public concerning these actions. The Asso- 
ciation has not abandoned any of its policies for the maintenance of professional 
standards. It has, however, again recognized the importance of securing wider dis- 
tribution of medical service.”’ 

The term “medically indigent’’ was defined as follows: 

‘A person is medically indigent when he is unable, in the place in which he re- 
sides, through his own resources, to provide himself and his dependents with proper 

826 





— —_—~ —_—---»@s— -»«» 


~ 


3 ow 


~ 





AMERICAN PHARMACEUTICAL ASSOCIATION 827 


medical, dental, nursing, hospital, pharmaceutical and therapeutic appliance care 
without depriving himself or his dependents of necessary food, clothing, shelter 
and similar necessities of life, as determined by the local authority charged with the 
duty of dispensing relief for the medically indigent.” 

It was recommended that a Federal Department of Health be established with a 
secretary who shall be a Doctor of Medicine and a member of the President’s Cabi- 
net. In order to facilitate the accomplishment of these objectives, a Committee 
representing the practicing profession was appointed to confer and consult with the 
proper Federal representatives relative to the proposed National Health Program. 
These decisions and arrangements indicate the possibility that the outstanding 
differences between the profession and the Federal representatives may be adjusted 
and that progress is being made.—E. F. K. 


A GOVERNOR SPEAKS TO PHARMACISTS. 


URING the recent annual meeting of the New Hampshire Pharmaceutical 

Association, Governor Francis P. Murphy delivered an address which shows 

that careful thought had been given to the problems of the pharmacists of that state 

and in which some definite suggestions for their solution were advanced. The 

following quotations from the address were selected because in them are comments 
and suggestions dealing with two proposals which this Association has favored. 

The first deals with the distribution of drugs by other than pharmacists. 

“Gradually, the courses of study in these schools have been lengthened and 
the scholarship demands have been made more and more exacting, resulting in a 
steadily increasing standard of scientific knowledge and technical skill in the 
profession. 

“Strange to note, however, while the demands for an ever higher degree of 
professional excellence have successfully been met by the pharmacists as a whole, 
the manufacture on a large commercial scale of many official preparations which in 
past times were made in the laboratories of the pharmacists themselves, has brought 
about a great change in the work of the individual practitioner and created for him a 
problem which has required clear thinking to meet, and which will require vision and 
courage completely to solve. 

“The commercial aspect of this problem, which has been more strongly de- 
veloped in this country than elsewhere in the world, has made it apparent that our 
present New Hampshire Statutes regulating the sale of drugs are greatly in need of 
strengthening, especially to prevent the development of establishments which, while 
outwardly having the appearance of drug stores, lack the authorized presence of a 
pharmacist who is qualified on the basis of professional knowledge and empowered 
by license of the state to deal in drugs. 

“At the last session of the legislature, a bill relating to the promiscuous sale of 
drugs was under consideration but failed of passage. That measure, among other 
things, would have made the vending of drugs and remedies by other than drug 
stores subject to license annually by the State Pharmacy Commission. 

“When it is considered that out of a total of about $700,000,000 expended by 
the people of the United States for drugs, less than $200,000,000 was spent on pre- 
scriptions of physicians, it will be seen that the business of distributing home reme- 
dies and patent medicines is very, very great. 
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‘‘Now that the profession of Pharmacy has advanced in scope and in stand- 
ards of preparation, education and skill to a point where it may in confidence and 
helpfulness stand at the right hand of Medicine, it is time to recognize the dignity to 
which the profession has attained and to that end to place a reasonable restraint 
upon the distribution of drugs by other than pharmacies by requiring that such 
vendors be subject to license by the state. 

‘No one will question the right of the pharmacist to protection against those 
who operate in his field but who do not possess his professional qualifications, and 
surely, if it has been found desirable during these many years for the state to license 
qualified pharmacists, the public health interest is no less entitled to receive the 
protection of the state in its dealings with those who are not pharmacists.” 

The second quotation deals with the representation of Pharmacy on Boards of 
Health which is of increasing importance in view of the extension of public health 
activities affecting Pharmacy. 

‘The work of the pharmacist is closely bound up with that of the physician. 
The community of interest which exists between them has already been recognized 
by the general court which has written into our health laws an arrangement where 
by the State Board of Health and the State Pharmacy Commission have a coépera 
tive responsibility for enforcing the statutes relating to the sale of drugs. 

“The codperation, undertaken in view of the close relationship of Pharmacy 
with the problems of Public Health, will undoubtedly be further developed in the 
future and I can see the day coming when ethical Pharmacy as one of the most useful 
and valuable of all health agencies, will be represented by membership on the com 
mission to which the people of New Hampshire entrust general supervision and 
control of these matters, The State Board of Health. 

“It is high time that the public become fully aware of the responsible nature of 
the pharmacists’ work and that we all realized how essential are their trained ser- 
vices in connection with the manufacture and the storage of medication and the 
dangers involved in its distribution.” 

Pharmacy in New Hampshire and in every other state in the Union is in 
debted to Governor Murphy for this contribution.—E. F. K. 


POLICIES OF STATE BOARD OF PUBLIC ASSISTANCE WITH RESPECT 
TO MEDICAL CARE. 


NDER this title the State Board of Public Assistance, Commonwealth of 

Pennsylvania, approved on September 14, 1938, a program which ‘“‘must, in 

all countries, provide necessary non-institutional medical care for public assistance 

cases” and which “for the present, shall include medical service (allopathic, 

homeopathic, osteopathic), pharmaceutical and dental.’’ Other important provi 
sions of the program are: 


The program must, in all counties, provide necessary non-institutional medical care for 
public assistance cases. 

The state will begin its program by enlisting the services of presently constituted elements 
of professional organizations. Whether this will result in the satisfactory rendering of medical 
care will be initially under the control of the healing arts professions themselves 

All regularly licensed members of the healing arts professions covered by the program shall 
be eligible to participate so long as they indicate, by their activities, a willingness to coéperate with 
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other members of their profession in the conduct of the program. State and County Healing Arts 
Committees will have the power to regulate participation. 

Assistance cases shall have free choice of practitioner. 

It is the experience in other countries that where a program of state supported medical care 
is established the amount of care requested increases several times...... Only the professions, 
themselves, can determine whether requests for medical care need care, or whether they do not 
The state will expect the codperation of all practitioners in sorting out the cases which should have 
care from those which evidently do not need it. 

It will be entirely within the province of the healing arts professions to regulate their 
members’ activity. Where the total bills approved are greater than the allocation to the county 
for the month, the representatives of the professions serving on the committees have the duty of 
reducing the bills from each practitioner on a pro rata basis. 

There shall be a State Healing Arts Assistance Committee and, in each county, a County 
Healing Arts Assistance Committee. 


The State Healing Arts Assistance Committee ‘‘shall be composed of one per- 
son from each of the persons participating in the medical care program’”’ and will act 
as a contact body between the State Board of Public Assistance and the County 
Committees. The latter shall also be composed of one member from each of the 
participating professions and ‘‘each profession shall select, in addition to its indi- 
vidual to serve on the committee, two others. The three so selected shall comprise 
a sub-committee for the purpose of approving bills submitted by practitioners, for 
settling disputes, and for taking any disciplinary action required by the activities 
of members of their respective professions.” 

A routine to be followed is detailed. The pharmacist can only accept prescrip- 
tions on a blank (four copies) provided by the state and after their approval by the 
County Assistance Office. After filling the prescription one copy is retained and 
three copies are sent with full information to the pharmaceutical sub-committee 
which will review and approve the bill. 

It is stated that if the County Committees do their work promptly and accu- 
rately, it should be possible to pay all bills within the month following the month 
in which the service was rendered. Since it is impossible to accurately estimate the 
demand for medical care, under the program an allocation was made fer the period 
to January 3lst and later allocations will be adjusted as experience indicates. 
When the total amount owing to all practitioners exceeds the allocation for that 
month, each practitioner’s total amount will be reduced proportionately. The 
following exception is made. 

“The scale of pharmacists’ allowances will be based upon cost plus a very small 
profit. They will, therefore, not be asked to share in a proportionate reduction of 
their bills, but will be paid in full before the doctors’ bills are allowed.” 

A scale of pharmacist charges is established and “‘all other prescriptions will 
be compounded with U. S. P. and N. F. preparations or ingredients at a dispensing 
price, of cost, plus $.05 for container, plus $.20 professional fee, total cost not to ex- 
ceed $.50 a maximum.”’ 

This program seems to warrant consideration by all who are interested in this 
important movement.—E. F. K. 
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AN INVESTIGATION OF ACQUIRED TOLERANCE TO CERTAIN 
SHORT-ACTING BARBITURATES.* 


BY MINORU MASUDA,! RICHARD N. BUDDE! AND JAMES M. DILLE.! 


The existence of tolerance to the short-acting barbiturates has been a matter 
of disagreement in the literature. Fitch (1) studying the effect of daily adminis 
trations of neonal, noctal and amytal by stomach tube in rabbits reported ‘‘a high 
degree of tolerance’ for all of these drugs as indicated by the greater lethal dose in 
the treated animals. Ravdin, Drabkin and Bothe (2) administered 50 to 150 mg. 
of amytal to rats for histological studies and reported that there was no tolerance 
in that sleep was always produced in the same time. Deuel, Chambers and Milho- 
rat (3) state that they found no tolerance in dogs when amytal was given at inter- 
vals of several days. Nicholas and Barron (4) report that rats ‘“‘which have had 
one or more injections of sodium amytal occasionally develop a very high resistance 
to the drug." Swanson, Weaver and Chen (5) made extensive studies on the 
tolerance to amytal in ten dogs and six monkeys. The sodium amytal was given 
three times a week for periods varying from two to six months. They found no 
change in the lethal dose for the amytalized dogs. In both the dogs and monkeys 
the period of sleep was slightly less after the administration had been continued 
than it was at first. 

Using pentobarbital-sodium Swanson and Shonle (6) administered anesthetic 
doses intravenously to three dogs at 48-hour intervals for 8 days. They found a 
decrease in the sleeping time of two dogs and an increase in the third. The dif- 
ferences were ascribed to individual variations in response. Stanton (7) using 
rats found only a very minor degree of tolerance developed after daily adminis 
tration of nembutal as indicated by the response of the animals to a uniformly un- 
comfortable situation. On the other hand Moir (8) found tolerance ‘‘usually at 
the second injection.’’ Carmichael and Posey (9) also using pentobarbital found 
that the length of hypnosis was shortened by the daily administration of 25 per cent 
of the Minimal Fatal Dose. This was also shown with semi-weekly administration. 
Data on the other short-acting barbiturates is meager. Kennedy (10) reports that 
evipal ‘‘does not appear to be cumulative or to produce tolerance.”” With regard to 
clinical experience, the assumption has been made (11, 12, 13, 14) that there is a 
low degree of tolerance developed in humans but this is not supported by conclusive 
evidence. 

Part of the discrepancy in the work reported in the literature is due to the fact 
that the study of tolerance was incidental to some other work or that different ex- 
perimental procedures were used in different laboratories. Assuming acquired 








* Presented before the Scientific Section, A. Pu. A., Minneapolis meeting, 1938. 
! From the Department of Pharmacology, College of Pharmacy, University of Washing 
ton, Seattle, Washington. 
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tolerance to be—a condition developed by the frequent administration of a drug in 
which the original response to the drug decreases—we proceeded to investigate the 
development of a decreased response to five of the common short-acting barbitu- 
rates: pentobarbital, pernoston, amytal, ortal and evipal.' 


EXPERIMENTAL METHODS AND RESULTS. 


The Production of Acquired Tolerance-—Adult male albino rabbits were used in these 
experiments. They were fed Alber’s Rabbit Pellets with occasional greenstuff. The general 
plan involved the daily intravenous administration of a definite anesthetic dose of the barbiturate 
with a careful measurement of the resulting period of sleep. The sleeping time was taken as the 
period during which the righting reflex was absent. This reflex disappeared almost immediately 
after the injection of the drug and the time of recovery was determined by placing the rabbit on 
its back and noting the time when there was a spontaneous successful effort to right itself. The 
reflex was tested at two-minute intervals and was usually sufficiently definite to assure an accurate 
estimate of the period of sleep 

The doses used were as follows: Pentobarbital-sodium, 25 mg. per Kg.; Pernoston, 40 mg 
per Kg.; Amytal-sodium, 35 mg. and 40 mg. per Kg.; Ortal-sodium, 45 mg. per Kg.; and Evipal 
sodium, 40, 60 and 80 mg. per Kg. The doses were calculated daily on the basis of the body 
weight. Fresh solutions were always used and the injection was always made at the same rate 

The results of the daily intravenous administration of these barbiturates are tabulated 
in Table I and summarized in Fig. 1. The average sleeping time shows a distinct decrease in the 


TABLE I.—THE PRODUCTION OF TOLERANCE TO CERTAIN SHORT-ACTING BARBITURATES. 


Day of Average 

Dose, Acminis Sleeping Standard 

No. of Rabbits Barbiturate Mg./Kg. tration Time Deviation. 
1 36.4 6.0 
2 32.2 4.9 
3 24.8 2.9 
4 22.4 3.4 
5 24.2 §.2 
5 Pentobarbital 25 6 24.0 4.3 
7 22.4 2.9 
s 20.4 2.1 
Q 23.8 1.6 
10 25.4 2.1 
11 24.4 3.2 
l 69.0 11.8 
2 45.4 12.5 
o 44.0 aan 
4 40.8 8.4 
5 Pernoston 40 5 43.4 8.1 
(3 after the Sth 6 42.6 9.4 
injection) 7 41.0 10.0 
Ss 41.0 10. 
Q 40.0 8.6 
10 39.6 9.0 
1] 40.0 9.3 





' Pentobarbital, ethyl (1 methyl butyl) barbituric acid; Pernoston, butyl bromally] 
barbituric acid; Amytal, isoamyl ethyl barbituric acid; Ortal, m-hexyl ethyl barbituric acid; 
Evipal, N-methyl cyclohexenyl methyl barbituric acid. For convenience the common names 
of these drugs are used in the text. All except pernoston were used in the form of the sodium 
salt and the doses, except for pernoston, are stated as the sodium salt. 

We wish to acknowledge the generosity of the following companies for supplying us with 
the barbiturates used in this work: Pentobarbital (Nembutal), Abbott Laboratories; Pernoston, 
Riedel-de Haen, Inc.; Amytal, Eli Lilly and Company; Ortal, Parke, Davis and Company; 
Evipal, Winthrop Chemical Company. 
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TABLt I.—(Continued from page 831.) 
1 46.2 19. 


2) 





2 27.3 7.5 
3 27.0 5.4 
4 25.1 3.2 
o Amytal 35 5 28.4 4.4 
6 26.2 1.6 
7 30.0 §.8 
8 27.1 7.2 
9 31.5 12.9 
10 28.2 10.7 
] 85.6 18.9 
2 54.2 7.3 
3 46.0 7.4 
4 38.1 2.4 
Amytal 40 5 32.0 1.9 
t) 28.2 2.6 
7 28.0 0.3 
S 26.4 1.9 
8) 26.3 1.4 
10 25.2 2.5 
23.2 6.2 
2 26.4 6.5 
fs) Ortal 45 3 26.6 ae 
(3 after the 6th j 26.2 6.1 
injection) 5 29.2 7.4 
(2 after the 8th 6 29.4 3.2 
injection) 7 34.0 2.8 
S 31.0 s 
9 29.5 5 
l 17.6 1.4 
2 16.0 1.7 
3 16.6 1.8 
4 17.6 1.5 
5 17.0 1.4 
6 17.4 1.3 
7 19.0 1.5 
5 Evipal 40 8 17.4 1.8 
Q 17.6 1.9 
10 17.4 1.8 
1] 18.0 1.8 
12 17.8 1.6 
13 17.6 1.1 
14 17.8 2.0 
15 17.4 2.3 
| 
] 34 ! 
2 33 
3 28 
4 32 
] Evipal 60 5 32 
6 26 
7 26 
8 28 


9 29 
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Fig. 1.—The average sleeping time produced by five short-acting barbiturates upon daily 
administration. The graphs for pernoston, pentobarbital, amytal (35 mg. per Kg.), evipal and 
ortal are averages of the sleeping time of 5 rabbits. Amytal (40 mg. per Kg.) is the average 
sleeping time of 3 rabbits and evipal (80 and 60 mg. per Kg.) is the sleeping time of one rabbit. 
The daily administration was continued with one rabbit in the pentobarbital, pernoston and 
amytal (35 mg. per Kg.) series for a total of 30 days without further significant change in the 
sleeping time. 


showed a greater response. There was no significant decrease in the time of sleep produced by 
ortal or evipal. The daily administration was continued for 30 days for one rabbit from each 
of the pentobarbital, pernoston and amytal series. After the preliminary decrease in sleeping 
time which leveled off in about 5 days as shown in the graph there was no further significant 
change. The average sleeping time after the development of tolerance for pentobarbital was 
approximately 70 per cent of that produced by the first dose, for pernoston 73 per cent, and for 
amytal 65 per cent. There was considerable variation between animals as will be seen from the 
standard deviations in Table I. 
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These results lead to the assumption that in rabbits acquired tolerance can be easily pro- 
duced by the daily administration of pentobarbital and pernoston, less easily by amytal and not 
at all by ortal and evipal. 

The Duration of the Acquired Tolerance—After tolerance had developed as shown by a 
marked decrease in the sleeping time the daily administration was stopped for various periods 
of time and the drug again administered and the sleeping time determined. If this was approxi- 
mately the same as that produced by the first dose of the drug the assumption was made that 
the acquired tolerance had been lost. Table II shows the results of experiments of this sort 


TABLE II.—DURATION OF ACQUIRED TOLERANCE TO PENTOBARBITAL, PERNOSTON AND AMYTAL. 


Sleeping Sleeping 
Time before Time after 
Period of Period of 
Non-Admin- Non-Admin- 
istration. istration 
Per Cent Per Cent 
Original of of 
Sleeping Days to Original Days of Original 
Rabbit Dose, Time, Produce Sleeping Non-Adminis- Sleeping 
No Barbiturate Mg./Kg Min. Tolerance Time tration. Time. 
l 45 ll 44 2 46 
5 31 7 80 2 90 
2 42 ll 54 3 69 
5 33 6 72 3 93 
5 Pentobarbital 25 34 11 79 4 97 
2 29 5 75 4 100 
4 31 11 74 5 87 
2 29 8 82 5 96 
3 33 ll 87 6 125 
4 32 7 73 6 115 
9 55 12 49 2 56 
8 65 10 86 2 SY 
7 55 9 80 3 90 
6 55 6 78 3 90 
8 Pernoston 40 89 Ss 56 4 73 
7 73 7 78 4 87 
6 63 12 65 5 SS 
6 51 6 S4 6 117 
7 64 7 87 6 104 
13 59 ll 30 2 37 
15 47 7 68 3 6S 
14 58 6 72 3 62 
12 Amytal 35 64 11 35 3 30 
14 65 ll 64 4 81 
14 53 7 70 5 109 
15 33 4 82 6 112 


for pentobarbital, pernoston and amytal. The sleeping time produced by the first dose is taken 
as 100 per cent and the sleeping time after the production of tolerance is expressed as a part of 
this percentage. After the interval of non-administration the sleeping time was again determined 
and is expressed in Table II as percentage of the original sleeping time. It can be seen that in 
the case of pentobarbital, tolerance is lost quite rapidly and the response to this drug is approxi- 
mately equivalent to the original at the end of 3 days. With pernoston and amytal the tolerance 
is lost in 4 or 5 days. 

The Rate of Elimination of Amytal in Tolerant and Non-Tolerant Animals.—The short- 
acting barbiturates are generally assumed to be destroyed almost completely in the body and 
there is, therefore, the possibility that tolerance can be explained on the basis of a more rapid 
destruction of these hypnotics. To investigate this, the rate of disappearance of a dose of 40 mg. 
per Kg. of sodium amytal injected intravenously was determined in the blood, liver and muscle 
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tissue of normal rabbits and rabbits which were made tolerant to amytal. Four series of 4 
rabbits each were used. One series was the control, and the rate of disappearance of amytal 
was tested without any previous medication. The other three series were given 35 mg. of sodium 
amytal per Kg. daily for 2, 4 and 6 weeks, respectively, and the rate of the disappearance deter- 
mined at the end of these periods. One day elapsed between the end of the daily injections and 
the determinations. 


Amytal was determined by the colorimetric test of Koppanyi, ef a/. (15, 16). The animals 
were injected with the drug and at the end of the proper time interval killed by bleeding from the 
carotid arteries. The total blood from one animal was used for one determination. Liver and 
muscle tissue was taken at the same time for analysis , 

These findings are summarized in Fig. 2 which shows that the amytal disappears at a slightly 
greater rate in the tolerant animals. The difference is greatest in the case of blood. Here, 
there is the added factor of the absorption 





of the drug by the tissues and this may mean * ae) ; 
that the tissues of tolerant animals also take 010 | BLOOD . 
up the drug from the blood stream at a more 7° s., - 
rapid rate mn os tig, 
ro —tS— — 2 
DISCUSSION AND SUMMARY. = ~~ 
The definite decrease in sleeping om . Ss ea - = = = 
time which resulted from the daily one 
administration of pentobarbital and = §,. _ muscue 
pernoston and at least partially for *,,,| 
amytal, seems to us evidence that a al 
tolerance may be acquired for these == 
barbiturates. In view of the fact that os 
there was no significant change in the 010 ~ 
sleeping time during a period of daily So. 7 
a . . . 2 ~~ ~e we 
administration or ortal and evipal it O10 entra 
does not seem probable that the ‘as a 
decrease in sleeping time is simply aes , ese 3 
P ‘ E 7 5 ° . s 2s 30 35 0 “ss 
day-to-day variations in the response “2 a 
of the animals. The tolerance to Fig. 2.—The rate of disappearance of a dose 


pentobarbital, pernoston and amytal — of 40 mg. per Kg. of amytal from blood, liver 
and muscle in tolerant and _ non-tolerant 
rabbits. Tolerance was developed by the 
: ; rN daily subcutaneous administration of 35 mg. 
time is only approximately 70 per cent of amytal per Kg. for 2, 4 and 6 weeks. 


of that produced by the first dose. , 

Furthermore, after a few days, a basal response is reached which does not 
significantly change even though the administration is carried on for as long as a 
month. This might be of clinical significance if these drugs are used for anesthetic 
purposes in patients who have received them previously. In pharmacological 
experiments involving the production of anesthesia in animals on successive days we 
have observed this decreased response and have had to administer larger doses to 
produce the same degree of anesthesia. Tolerance is lost quite rapidly and within 
3 or 4 days after the daily administration has been stopped, the animals respond 
in approximately the same way as they did to the original dose. 


is of a comparatively low degree, since 
after it has developed the sleeping 


A possible explanation for the tolerance may lie in an increased ability of the 
organism to destroy the barbiturate. Our experiments point to this but are not 
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conclusive. Further experiments are being carried out to test this possibility 
further. 


CONCLUSIONS. 


. 

Using sleeping time as the criterion, acquired tolerance to amytal, pentobarbi 
tal, ortal, pernoston and evipal was investigated in rabbits. It was found that 
upon daily administration of ortal and evipal there was no significant change in the 
sleeping time. ‘Tolerance to a certain degree was developed for pentobarbital, 
pernoston and amytal as evidenced by a significant decrease in sleep. The toler 
ance developed almost immediately following the first injection, and reached its 
limits in four to seven days. 

It was found that the acquired tolerance disappeared rapidly after the ending 
of the daily injections and within 3 or 4 days the animal responded to the barbitu- 
rate in practically the same way as it had done to the first dose. 

The destruction of amytal as determined by its rate of disappearance from the 
blood, liver and muscle appears to take place somewhat more rapidly in tolerant 
than in non-tolerant rabbits. 
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THE DETERGENT QUALITIES OF SOFT SOAPS.* 
BY EDWIN J. RATHBUN AND EDWARD D. DAVY.' 


This work was undertaken to determine the relative efficiency of soaps made 
from the common fixed oils and Oleic Acid which were thought best suited for a soft 
soap. The soft soap of the Pharmacopeeia is very effective but somewhat ob- 
jectionable because of its odor and color and is not generally used. Soaps made 
with Sodium and Potassium Hydroxides in the ratio indicated in the U. S. P. XI 
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for Sapo Mollis were prepared and the alkalinity adjusted to approximately 0.1%. 
Cottonseed oil soap was omitted as it tends to form a heavy precipitate with Sodium 
Hydroxide. 

The various references cited show that detergency is dependent upon a number 
of factors, chief of which are: 

1. Wetting ability. 

Emulsifying power 
Deflocculating ability. 


+ W to 


Attraction of detergent solution and the oil (dirt) for the surface of fiber or solid to be 
cleaned 


5. Kind of material or surface to be cleaned 


Types of dirt (grease and solids mixed). 
Temperature of the water. 


2 =) 


Characteristics of detergent molecules. 
9. Agitation. 

Foster Dee Snell (1) states that a detergent which has wetting power but lacks 
deflocculating and emulsifying power will merely cause dirt to spread over a surface 
more evenly rather than cause it to be removed permanently. 

Rhodes and Wynn (2) show by washing tests using a 0.25% soap solution in 
a special machine designed for the purpose, using cotton cloth soiled with carbon 
black in Crisco and lubricating oil, that the addition of 0.25°7 sodium hydroxide at 
first increases and then decreases the detergent effect. Their results indicate that 
at py 9.66 and 60° C. the maximum washing effect is obtained. Rhodes and 
Bascom (3) found that a solution of py 10.7 at room temperature showed the 
greatest efficiency. 

It is very difficult to set any fixed standard for determining detergency because 
so many factors are involved, but particularly the variations in the kinds of grease 
and dirt to be removed. Robinson (4) states that detergent action will be looked 
upon as the removal of oil or grease from a fiber (or other solid material). An 
emulsion of the oil is therefore necessary, since if the oil films were merely displaced 
and floated on the surface of the water, then upon removal of the cloth or other ob- 
ject it would again become covered with oil film. 

It is very apparent from the practical application that wetting ability and 
emulsifying power are the chief factors affecting detergency. The following oils 
made into soft soaps with sodium and potassium hydroxides were compared: 
Corn, soya bean, cocoanut, linseed and brands of commercial oleic acid which will 
be designated ‘“‘a,” “‘b” and “‘c."’ The oleic acids contained a considerable pro- 
portion of non-saponifiable matter and they produced distinctly colored soaps 
Surface tension measurements were taken with a Du Nuoy Tensiometer starting 
with a liquid soap representing 16.8°% anhydrous soap which is about the maximum 
that can be put into solution and maintain proper fluidity. Cocoanut oil soap may 
be in somewhat higher concentration. 

The percentage of the original soap solution 16.8% excludes the glycerin formed 
from the oils. This was calculated using a definite weight of oil and basing the 
calculation on triolein. Because of the lower molecular weight fatty acids in co- 
coanut oil, it requires more alkali for saponification. This gives cocoanut oil a 
distinct advantage over the other oils since the same weight of oil was used to pro- 
duce a given weight of soap in each case. 
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Saponification No. Cocoanut Oil 258. 

Saponification No. Cottonseed Oil average 194, which approximates that of 
most fixed oils. , 

It will be noted that the S. T. reached the lowest point at a dilution of 0.2, 
anhydrous soap. The alkalinity cannot be said to influence it since at this dilution 
the solutions are approximately at py, LO. 


PARLE | 

% Anhydrous 

Soap 16 8 4.2 1.05 0.21 OH O1OS 0.0052 0 OORT HOOTOS 

Surface Tensions, Dynes per Cm lemperature, 22° C 
Corn 30.8 34.4 29.7 28.4 4.6 380) H) 14) 
Soya bean 38.4 33.5 32.0 27.8 a0) 37.2 1). $3.2 
Cocoanut 36.0 34.5 30.0 25.9 32.8 35.8 $1.8 nt. 
Linseed 33.7 34 33.5 28S 37.3 4105 12.7 $4.0) 
Oleic acid a 33.3 32.2 30.0 37.5 30.8 38.4 106 52.4 
Oleic acid b 31.9 33.1 30.6 27. 33.3 37.6 $2.3 50.3 
Oleic acid c 32.0) 33.1 20.7 28.1 34.4 38.4 42.3 18.7 
pu 

Corn 11.2 10.4 10.7 9.3 8.1 7.5 6.3 tii4 
Soya bean 11.3 10.9 10.8 9.8 8.6 7.95 H.9 70 
Cocoanut 10.6 10.5 10.3 10.2 7.6 7.2 6.9 6.5 
Linseed 10.1 10.38 9.8 9.3 8.1 Tine 6.8 6.4 
Oleic acid a 10.8 10.2 9.7 9.9 8.6 8.0 o.% 7.1 
Oleic acid b 10.8 10.7 10.6 10 4 8.5 7.5 6.8 6.5 
Oleic acid c 11.1 10.2 9.8 4.4 S.4 Sif 6.7 6.4 


The ability of these soaps to emulsify mineral oil was judged by the aqueous 
liquid which separated from the emulsion, using various dilutions of soap. The 
oleic acid soaps were excluded. The separation of aqueous liquid was recorded at 
intervals of 45 minutes and 90 minutes with the exception of the 12°, soap solution 
which separated more slowly and was read at intervals of 45 minutes and 2 hours 
Soaps made from a mixture of cocoanut oil 20°, with soya bean and cottonseed each 
80°, were also included for their emulsion values. The tables also include soaps 
made with potassium hydroxide only, which admits the use of cottonseed oil. The 
potash soaps may be made of proper fluidity to contain 24°, anhydrous soap. 

The emulsions were made by adding all the oil at once and the mixing kept 
constant at 1.5 minutes. The emulsifier was provided with a close-fitting top 
which supported the motor and shaft and had an opening only for introducing the 
oil. This confined the emulsion swell to the limits of the container since no more 
air was admitted, the capacity of the mixing bowl being one pint. The emulsion 
was poured several times from one container to another in order to insure uniform 
sampling, after which 100 cc. was poured into a graduated cylinder and the sepa 
rated liquid noted. Time of mixing affects the separation so that one must adhere 
to a constant time factor. 

It will be noted in Table II that a high percentage of soap, 12% shows less 
separation, but emulsification appears no more complete than that from 1.6° and 
0.2% soap. The series at 0.2©, concentration was made since at this point surface 
tension is lowest. The more permanent emulsion, however, results from a 12% 
soap, probably as a result of increased viscosity. 
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It should also be noted that cocoanut oil soap produces in practically every 
instance an emulsion which breaks a little more rapidly than those made from the 
other fixed oils. The opposite conception I believe is normally held because of the 
increased amount of lather produced by cocoanut oil soaps over that of others. 
It is undoubtedly true that if a hard water were used cocoanut oil soaps would 
show a distinct advantage. Among the other oils there is no perceptible advantage 
of one over the other. 


TABLE II. 
Sodium- Potassium Soaps Potassium Soaps. 
100-Ce. Soap Solution 50-Ce. Oil 100-Ce. Soap Solution. 50-Ce. Cil 
Mixing % % 

Time Anhydrous 45-Min 90- Min Mixing ‘Time Anhydrous 15-Min 90-Min 
3 Minutes Soap Interval Interval 1 5 Minutes Soap Interval Interval 
Cocoanut 1.6 13.0 ce 14.0 ce Cocoanut 1.6 15.0 ce 15.5 ce 
Soya bean 1.6 13.5 ce 15.0 ce Soya bean 1.6 13.5 ee. 14.5 ce. 
Corn L.6 14.0 ce. 15.0 ce Cottonseed 1.6 14.0 ce. 15.0 ce 
Linseed 1.6 14.0 ce 14.5 ce. Cocoanut 20 , - 

. : 1.6 14.0 ce 15.0 ce. 
Soya bean 80 
Cocoanut 20 e 
: 1.6 14.0 ce. 15.0 ec. 
Cottonseed 80 
Potassium Soaps 
50-Ce. Soap Solution. 50-Ce. Oil. 100-Cc. Soap Solution. 50-Ce. Oil. 

Mixing % % 

Time, Anhyirous 45-Min. 2-Hour Mixing Time Anhydrous 45-Min. 90-Min 
1.5 Minutes Soap Interval. Interval 1.5 Minutes Soap Interval. Interval. 
Cocoanut 12 2 cc. 4 ce. Cocoanut 0.2 16.5 ce. 17.0 ce. 
Soya bean 12 1 ce. 3 ce. Soya bean 0.2 14.0 ce. 14.5 ce. 
Cottonseed 12 l ce 3 ce Cottonseed 0.2 14.5 ce 15.0 ce. 


The requisites of a soft soap base should include general availability of the oil 
within a reasonable price range, freedom from objectionable odor and color, and 
should represent a single oil. A single oil is desirable because chemical and physi- 
cal constants which might be set up for a mixture of oils, permit mixtures to be 
made meeting these requirements yet not representing the particular formula indi- 
cated. Iodine and acid values can be calculated so that when mixed will produce 
any desired values. Solidifying points do not follow any particular pattern when 
one lower is mixed with one higher but by careful manipulation mixtures may be 
made meeting the three values commonly set up as standards. 

A single oil moderately priced for the preparation of a soft soap will, without 
doubt, be welcomed by the manufacturers of soap. Advantages of one fixed oil 
over another or of a mixture of oils for detergency is questionable as no one has as 
yet devised a means for properly evaluating them. Cocoanut oil soap, by the 
emulsion test, is definitely over-rated. 

Soya bean soap (5) compares favorably with linseed oil in emulsifying ability 
but has somewhat the same objection as has been raised to linseed oil soaps. Soya 
bean soaps from refined oil develop a distinctive odor and darken considerably with 
age. 

Cocoanut oil soaps have been credited with producing skin irritations when 
used by some persons while others show no reaction to it. It is significant, how- 
ever, that upon inquiry in some hospitals where they purchase soap containing a 
high percentage of cocoanut oil that they also purchase another without cocoanut 
oil for the more special uses, such as in the surgery and for maternity hospital use. 
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We have set up standards for the University Hospitals’ liquid soap, used for the 
past fifteen years without any complaints. Soap used as a lubricant is sterilized 
before use. This soap has been made of cottonseed oil and potassium hydroxide 
and the alkalinity when reduced to terms of soft soap shall not exceed 0.03%. 
Very often the soap has an acid reaction when a portion of the water is evaporated 
and the residue dissolved in alcohol, phenolphthalein indicator. Free fatty acids 
or oil are objectionable because of the tendency to rancidity. 

For the reasons enumerated we would recommend that soft soap be made from 
cottonseed oil as follows: 


SAPO MOLLIS 


Cottonseed oil 510 Gm 
Potassium hydroxide 103 Gm 
Distilled water 120 ce 


Dissolve the potassium hydroxide in the water and add it to the oil. Mix and allow to 
stand with occasional mixing until a small portion of the soap, when dissolved in distilled water, 
makes a clear solution. Adjust the alkalinity so that it shall not exceed 0.04% Add water to 
1000 Gm. This approximates a 60% soap. 


A demand exists for a soap containing some cocoanut oil because of its added 
lathering qualities, and we would recommend a second soap preferably to consist of 
20°% cocoanut oil in SO“; cottonseed oil for general use in soap service. 


SaPo MOL Lis POPULARIS 


Cottonseed oil 408 Gm. 
Cocoanut oil 102 Gm. 
Potassium hydroxide 109 Gm 
Distilled water 120 ce 


Directions as for Sapo Mollis. 


LiQUOR CRESOLIS SAPONATUS 


Cottonseed oil 350 Gm 
Potassium hydroxide 71 Gm. 
Distilled water 90 cc 


Saponify as directed for Sapo Mollis 


Add cresol 5OU ec 
Distilled water to 1000 ce 


Saponification of the oil is incomplete in the presence of cresol. Addition of the 
cresol to the neutral soap makes a product brilliantly clear, and may be diluted as 
desired without clouding the solution. 
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THE DETERIORATION OF DIGITALIS LEAVES.*! 
BY B. V. CHRISTENSEN? AND ROBERT BLACKWELL SMITH, JR.* 


The U.S. P. XI, in order to prevent as far as possible the appearance of sub 
standard digitalis on the market, adopted the requirement that the drug must be 
preserved in water-tight and air-tight containers under all conditions of storage and 
transportation, and also the requirement that the drug must not contain more than 
S per cent of moisture. The necessity of these requirements was immediately 
questioned. Since the amount of factual data concerning the stability of the drug 
available in the literature is limited, the work herein reported was undertaken in 
order to determine the keeping qualities of digitalis leaves containing varying 
amounts of moisture in both air-tight and open containers at various controlled 
temperatures. 

Hale (1), Sharp and Lancaster (2), Hatcher and Eggleston (3), Gold and 
De Graff (4), Haag and Hatcher (5, 6) and Rowe and Pfeifle (7) have investigated the 
stability of digitalis, and all have reported data indicating that digitalis leaves do 
not deteriorate on. standing for periods of several years even when the drug is 
stored with no special precautions. On the other hand, Focke (8), Gronberg (9) 
and Wastensen (10) have also investigated the problem, and their published data 
indicate strongly that digitalis leaves are most unstable. Focke, Gronberg and 
Wastensen have all recommended most emphatically that the moisture content of 
the drug should not exceed 1.5 per cent and that the drug should be stored in air- 
tight containers. 


EXPERIMENTAL 


Two twenty-five pound lots of digitalis leaves were obtained, one lot from each of two 
reputable dealers in crude drugs. These two lots were examined for moisture content by the oven 
method of the U. S. P. XI and were assayed for potency by the official one-hour frog method. 

From each commercial lot 100-Gm. representative samples were taken and stored in both 
open and air-tight containers at room temperature and also in ovens having thermostatically 
controlled temperatures of 70° F., 80° F., 90° F. and 100° F. for a 100-day storage period 
The closed containers used were glass jars with metal caps, rendered air-tight by means of a 
rubber seal. The open containers were glass jars with a pledget of cotton placed lightly in the 
mouth of the jar in such a manner as to allow a free access of air. 

Additional representative quantities of the two commercial lots were adjusted to the mois 
ture contents indicated in the accompanying table and 100-Gm. samples were sealed in glass jars 
and stored at the same thermostatically controlled temperatures for a storage period of one hun 
dred days. 

In adjusting the moisture content of the various samples, the quantity of drug to be adjusted 
was spread out in a thin layer in a drying oven in which the temperature was 40° C. = 1° C. 
After drying, the drug was immediately sealed in air-tight containers and the moisture content 
determined 

At regular intervals of one week during the storage period, each sample was examined by 
means of a magnifying lens in order to ascertain whether any physical changes would occur. At 
the end of the storage period all samples of each moisture content Stored at each temperature were 
reassayed pharmacologically in order to determine whether any deterioration in potency had oc- 
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We have set up standards for the University Hospitals’ liquid soap, used for the 
past fifteen years without any complaints. Soap used as a lubricant is sterilized 
before use. This soap has been made of cottonseed oil and potassium hydroxide 
and the alkalinity when reduced to terms of soft soap shall not exceed 0.03%. 
Very often the soap has an acid reaction when a portion of the water is evaporated 
and the residue dissolved in alcohol, phenolphthalein indicator. Free fatty acids 
or oil are objectionable because of the tendency to rancidity. 

For the reasons enumerated we would recommend that soft soap be made from 
cottonseed oil as follows: 


Sapo MOLLIs. 


Cottonseed oil 510 Gm 
Potassium hydroxide 103 Gm 
Distilled water 120 ce 


Dissolve the potassium hydroxide in the water and add it to the oil. Mix and allow to 
stand with occasional mixing until a small portion of the soap, when dissolved in distilled water, 
makes a clear solution. Adjust the alkalinity so that it shall not exceed 0.04% Add water to 
1000 Gm. This approximates a 60% soap. 


A demand exists for a soap containing some cocoanut oil because of its added 
lathering qualities, and we would recommend a second soap preferably to consist of 
20° cocoanut oil in SO“, cottonseed oil for general use in soap service. 


Sapo MOuL.Lis POPULARIS 


Cottonseed oil 408 Gm. 
Cocoanut oil 102 Gm. 
Potassium hydroxide 109 Gm. 
Distilled water 120 ce 


Directions as for Sapo Mollis. 


LIQUOR CRESOLIS SAPONATUS 


Cottonseed oil 350 Gm 
Potassium hydroxide 71 Gm. 
Distilled water 90 cc. 


Saponify as directed for Sapo Mollis. 


Add cresol 500 ce 
Distilled water to 1000 cc 


Saponification of the oil is incomplete in the presence of cresol. Addition of the 
cresol to the neutral soap makes a product brilliantly clear, and may be diluted as 
desired without clouding the solution. 
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THE DETERIORATION OF DIGITALIS LEAVES.*'! 
BY B. V. CHRISTENSEN* AND ROBERT BLACKWELL SMITH, JR.* 


The U.S. P. XI, in order to prevent as far as possible the appearance of sub 
standard digitalis on the market, adopted the requirement that the drug must be 
preserved in water-tight and air-tight containers under all conditions of storage and 
transportation, and also the requirement that the drug must not contain more than 
S per cent of moisture. The necessity of these requirements was immediately 
questioned. Since the amount of factual data concerning the stability of the drug 
available in the literature is limited, the work herein reported was undertaken in 
order to determine the keeping qualities of digitalis leaves containing varying 
amounts of moisture in both air-tight and open containers at various controlled 
temperatures. 

Hale (1), Sharp and Lancaster (2), Hatcher and Eggleston (3), Gold and 
De Graff (4), Haag and Hatcher (5, 6) and Rowe and Pfeifle (7) have investigated the 
stability of digitalis, and all have reported data indicating that digitalis leaves do 
not deteriorate on. standing for periods of several years even when the drug is 
stored with no special precautions. On the other hand, Focke (8), Gronberg (9) 
and Wastensen (10) have also investigated the problem, and their published data 
indicate strongly that digitalis leaves are most unstable. Focke, Gronberg and 
Wastensen have all recommended most emphatically that the moisture content of 
the drug should not exceed 1.5 per cent and that the drug should be stored in air- 
tight containers. 


EXPERIMENTAL. 


Two twenty-five pound lots of digitalis leaves were obtained, one lot from each of two 
reputable dealers in crude drugs. These two lots were examined for moisture content by the oven 
method of the U. S. P. XI and were assayed for potency by the official one-hour frog method. 

From each commercial lot 100-Gm. representative samples were taken and stored in both 
open and air-tight containers at room temperature and also in ovens having thermostatically 
controlled temperatures of 70° F., 80° F., 90° F. and 100° F. for a 100-day storage period 
The closed containers used were glass jars with metal caps, rendered air-tight by means of a 
rubber seal. The open containers were glass jars with a pledget of cotton placed lightly in the 
mouth of the jar in such a manner as to allow a free access of air. 

Additional representative quantities of the two commercial lots were adjusted to the mois- 
ture contents indicated in the accompanying table and 100-Gm. samples were sealed in glass jars 
and stored at the same thermostatically controlled temperatures for a storage period of one hun- 
dred days. 

In adjusting the moisture content of the various samples, the quantity of drug to be adjusted 
was spread out in a thin layer in a drying oven in which the temperature was 40° C. = 1° C. 
After drying, the drug was immediately sealed in air-tight containers and the moisture content 
determined. 

At regular intervals of one week during the storage period, each sample was examined by 
means of a magnifying lens in order to ascertain whether any physical changes would occur. At 
the end of the storage period all samples of each moisture content Stored at each temperature were 
reassayed pharmacologically in order to determine whether any deterioration in potency had oc- 
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curred. Also, since it has been suggested that the moisture content of the drug may increase when 
stored in air-tight containers at high temperatures, the moisture content of a representative num 
ber of the samples so stored was redetermined at the end of the storage period 


ABLE OF RESULTS 





Moisture Potency after 
Sample from Content, Storage Temp ype of Storage, * Deterioration 
Lot No Per Cent Degrees F Container Per Cent Per Cent 

l 4.8 70 Air-tight 67 38 
2 4.8 70 Air-tight SU 40) 
l 4.8 80 Air-tight 67 38 
2 4.8 80 Air-tight 100 25 
l 1.8 90 Air-tight 7 38 
2 4.8 90 Air-tight 100 25 
l 4.8 100 Air-tight 80 25 
2 $.8 100 Air-tight 100 25 
1 6.3 70 Air-tight 80 25 
2 6.8 70 Air-tight 100 25 
1 6.3 80 Air-tight 80 25 
2 6.8 80 Air-tight S80) 10) 
| 6.3 90 Air-tight 80 25 
2 6.8 90 Air-tight 80 40) 
1 6.3 100 Air-tight 80 25 
2 6.8 100 Air-tight 100 25 
I 8.8 70 Air-tight 67 38 
2 8.3 70 Air-tight 80 40 
] 8.8 80 Air-tight 80 25 
2 8.3 80 Air-tight 80 40 
l 8.8 90 Air-tight 80) 25 
2 8.3 90 Air-tight 100 25 
l 8.8 100 Air-tight 67 38 
2 8.3 100 Air-tight 100 25 
1 11.4 70 Air-tight 80 25 
2 11.9 70 Air-tight 100 25 
] 11.4 80 Air-tight 80 25 
2 11.9 80 Air-tight 100 25 
l 11.4 90 Air-tight 80 25 
2 11.9 90 Air-tight 100 25 
l 11.4 100 Air-tight 80 25 
2 11.9 100 Air-tight LOO 25 
l 11.4 Room Air-tight 67 38 
2 11.9 Room Air-tight S80 4() 
1 11.4 70 Open 67 38 
2 11.9 70 Open 80 40 

11.4 80 Open 80 25 
2 11.9 80 Open SU 40 
1 11.4 90 Open 80 25 
2 11.9 90 Open 100 25 
1 11.4 100 Open 67 38 
2 11.9 100 Open 80 40 
] 11.4 Room Open 67 38 
2 11.9 Room Open 80 40 





* Original potency of Lot 1—107 per cent. 
Original potency of Lot 2—134 per cent. 
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DISCUSSION OF RESULTS. 


In evaluating the results obtained in carrying out the potency determinations 
it must be remembered that although the method of physiological assay employed 
in this investigation has been adopted by the U. S. P. XI as the most accurate 
available, the method permits a 40 per cent range of experimental error. The 
assay results, therefore, may be considered to represent accurately the true potency 
of the drug only to within +20 per cent. Therefore, in drawing any conclusions 
from the results obtained, the inherent limitations of the assay have been borne in 
mind. 

After determining the potency of each sample at the end of the storage period, 
the percentage of deterioration was calculated by taking the original potency as 
100 per cent. The deterioration figures arrived at by this means may be observed 
in the accompanying table. 

It was hoped that some correlation might be found between the degree of 
deterioration, the moisture content and the temperature of storage. However, as 
a study of the results obtained indicates, no such relationship was observed. 

Every sample exhibited some deterioration at the end of the storage period. 
Without exception, the amount of deterioration was either 25, 38 or 40 per cent. 
Since the greatest difference between any two of these figures is only 15 per cent, it 
is impossible to conclude that any moisture content between 4.8 per cent and 11.9 
per cent possesses any advantage over any other so far as it affects the keeping 
qualities of the drug during a 100-day storage period. Likewise, no evidence 
was obtained which would indicate that digitalis deteriorates to any greater degree at 
any particular temperature within a range of 70° to 100° F. during the course of 
100 days. 

In considering the results obtained from the comparison of the deterioration of 
samples stored in air-tight and open containers, no evidence was noted which 
would appear to indicate that storage in air-tight containers enhances the keeping 
qualities of the drug during a 100-day storage period. Disregarding storage 
temperatures, the average deterioration of samples stored in open containers was 
only 7 per cent greater than the average for the samples stored in air-tight 
containers. Considering the accuracy of the assay employed, such a small differ- 
ence probably has no significance. 


During the storage period each sample was examined at regular intervals in order 
to ascertain whether or not there was any evidence of physical deterioration, such 
as the development of mold, which could be noted without opening the container 
In no case was any development of mold observed in samples stored in either open 
or air-tight containers. At the higher moisture contents and temperatures, how- 
ever, samples stored in air-tight containers exhibited a color change. The original 
green color of the leaves changed first to a grayish green color, which later changed to 
a brownish green color. This change was proportional to both the moisture con- 
tent and the temperature at which the samples were stored. No such change was 
observed in the samples stored in containers which allowed a free access of air. 

Finally, the moisture contents of eight samples which had been stored in air- 
tight containers at temperatures of from 80° F. to 100° F. were redetermined. In 
each case the moisture content was unchanged. 
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CONCLUSIONS. 


1. From the results obtained, it would appear that digitalis leaves containing 
from 4.8 per cent to 11.9 per cent moisture deteriorate on standing. 

2. The percentage of deterioration which occurs during a storage period of 
100 days does not appear to bear any relation to the moisture content within a 
range of 4.8 per cent to 11.9 per cent or to the temperature of storage within a range 
of 70° F. to 100° F. 

4. No evidence was obtained which would appear to indicate that storage in 
air-tight containers enhances the keeping qualities of the drug during a 100-day 





storage period. 
t. Further investigation should be carried out employing a longer storage 
period and moisture contents lower than 4.5 per cent 
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FURTHER EVIDENCE OF THE STRONG AND VARIABLE ACTION OF 
THE U.S. P. XI DIGITALIS STANDARD.* 


BY L. W. ROWE.! 


In a previous report (1) a considerable amount of experimental data was pre- 
sented showing that the U. S. P. XI standard for Tr. Digitalis is 50% stronger than 
the U. S. P. X standard and nearly 25° stronger than the International Standard. 

Since that time the 150% figure has been confirmed by Munch and his Com- 
mittee (2) and by Thompson (3). This seems to point to the fact that the present 
official standard is definitely higher in potency than it was intended to be by its 
sponsors (4), since the International Standard was never reported to be 50% 
stronger than the U. S. P. X standard for Tr. Digitalis. 

During the past year further work with official extracts of this U. 5. P. XI 
digitalis standard powder No. 915,921, by the official one-hour frog method, has 
given additional evidence of its variable action which may be attributed either to 
the unsuitability of the method itself or of the standard digitalis powder or both. 


EXPERIMENTAL DATA. 


Last year it was noted that the minimum systolic dose of the corrected standard digitalis 
tincture was running consistently from 0.0050 cc. to 0.0070 cc. per Gm. which seemed quite low 
This was with regular 1 to 3 and 1 to 4 dilutions of the standard which are permissible since the 
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alcohol content in such dilutions is less than 25%. The procedure outlined in the U. S. P. XI 
for the conduct of the official one-hour frog method also permits the careful removal of all or 
nearly all of the alcohol from the standard extract before dilution and injection into the frogs 
When this was done by careful use of a fan without heat the M. S. D. of the standard immediately 
rose to from 0.0070 ce. to 0.010 cc. per Gm. Such a pronounced change was not to be expected 
as it had always been said that the use of less than 25% alcohol in the final dilutions had no per 
ceptible effect upon the M. S. D. of any preparation. Table I gives the results obtained during 
the past year in the use of the U. S. P. XI standard both with and without alcohol. 


TABLE I.—Onr-Hour Metnop. U.S. P. XI STANDARD 


lest Date Alcohol M.S. D % Stopped 
l 6/9/37 With 0.0045 ce. per Gm 60.0 
” 6/15/37 ” 0.0040 * " s 66.7 
3 6/25/37 0.0045 “ sil 73.3 
} 0.0055 * so! ays H0.0 
5 7/13/37 0.0060 * “i oR 60.0 
6 7/21/37 . 0.0050 * Fax) 70.0 
7 7/27/37 - 0.0050 * i 73.3 
& 8/9/37 " 0.0050 * ch ae, 50.0 
9 8/18/37 ” ——eU. 66.7 
10 8/25/37 = 0.0055 ** id opus 80.0 
1] 9/2/37 7 0.0050 * ae 60.0 
2 9/8/37 “s 0.0055 ““ “ ° 53.3 
13 9/15/37 * 0.0075“ * * 66.7 
14 10/6/37 " 0.0065 “ 53.3 
15 10/14/37 . 0.0070 * efi Oto 66.7 
16 10/20/37 ~ 0.0055“ “ “ 86.7 
17 10/26/37 we 0.0050“ “ “ 40.0 99.3% 
18 “. 2 0.0055 * sale 80.0 100.0% 
19 11/1/37 . 0.0055 “ 53.3 120.0% 
20 = Without 0.0060“ “ * 20.0 100.0% 
21 11/4/37 With 0.0065 “ 30.0 127.0% 
22 7 Without 0.0085 “ 40.0 100.0% 
23 LL/17/37 ' 0.0070 * = Sac 46.7 
24 11/26/37 <i 0.0070 * ¥: 50.0 
25 12/8/37 ‘ 0.0070 * ans 20.0 103.7% 
26 12/9/37 2 0.076“ “ ™ 30.0 100.0% 
27 12/14/37 - ie" * « 66.7 95.6% 
28 12/20/37 ss eo" lh(C*CU* 60.0 100.0% 
29 12/31/37 vs 0.0100" “ * 60.0 04.6% 
30 1/5/38 *: ee: CUCU 40.0 100.0% 
3 1/12/38 " oe" “* * 60.0 
32 1/20/38 0.0077 * oie 60.0 
33 1/27/38 0.0080“ “ * 45.0 100.0% 
3 a With 0.0055“ “ “ 65.0 152.8% 
35 2/4/38 Without 0.0080 * . 2 53.3 
36 2/10/38 - i ( = 60.0 100.0% 
37 2/11/38 With 1m” * * 60.0 170.0% 
38 2/21/38 Without 0.0085 “°° “ “ 60.0 100.0% 
39 2/23/38 m 0.0085 * = 66.7 100.0% 102.0% 
40 2/25/38 With 0.0055 “ ‘“ “ 60.0 151.6% 
41 3/3/38 Without ae) oS. 46.7 
2 3/16/38 7 .cn* *“ ™ 66.7 100.0% 
43 “i With _-:lUl(<“ CC 73.3 192.0% 
44 3/25/38 ” 0.0045 “ Pe glare 66.7 107.0% 


45 3/31/38 = 0.0050 * = 80.0 153.6% 100.0% 





S46 


JOURNAL OF THE 


TABLE I.—(Continued from page 845.) 


Vol. XXVII, No. 10 


46 4/2/38 Without 0.0080 ce. per Gm. 90.0 100.0% 104.0% 
47 4/6/38 r —_— 53.3 100.0% 
48 4/13/38 With 0.0044 “ 60.0 179.2% 

49 4/16/38 Without 0.0075 * 40.0 100.0% 

50 4/22/38 With 0.0048 “ 53.3 104.0% 
51 4/27/38 0.0048 * 37.5 141.2% 100.0% 
52 4/29/38 Without 0.0072 * 62.5 100.0% 

53 5/5/38 With 0.0065 * 53.3 111.6% 

54 5/6/38 Without 0.0072 * 50.0 100.0% 

55 5/12/38 With 0.0075 * 66.7 

56 5/20/38 Without 0.0085 * 53.3 

57 5/26/38 With 0.0072 * 66.7 125.0% 

58 5/21/38 Without 0.0090 * 66.7 100.0% 

59 6/15/38 With 0.0080 * 66.7 150.0% 

60 6/14/38 Without 0.0110 “ 33.3 100.0% 





Thus in 33 tests of the U.S. P 
year the M. S. D. averaged 0.0055 cc. In 27 tests of the same standard without alcohol over the 
same period the M.S. D. averaged V.0O080 cc. per Gm. The year’s average M. S. D. of the stand 
ard tested without alcohol is, therefore, 45% higher than for the same standard if tested with 
alcohol 


XI standard tincture with alcohol over a period of just one 


In 11 direct comparisons of the standard with and without alcohol the results averaged 
48% higher for the standard with alcohol. In the four winter months, January to April, inclusive, 
the average increase was much higher (63%) than for the other months (21%), thus showing 
in addition a surprising seasonal variation in action of this U. S. P. standard. 

Two tests of the standard at about the same time on the same lot of frogs agree very well 
if both tests are made either with alcohol or both without. Thus test No. 17 is 99.3% of No. 18; 
No. 25 is 103.7% of No. 26; No. 27 is 95.6% of No. 28; No. 29 is 94.6% of No. 30; No. 39 is 
102% of No. 38; No. 44 is 107% of No. 45; No. 46 is 104% of No. 47; No. 50 is 104% of No. 51 

In Table II are given results obtained with certain digitalis preparations when both the 
sample and standard are tested with alcohol; when both are tested without alcohol; and when 
one has alcohol and the other little if any. Since most digitalis preparations do not show the pro 
nounced difference in M. S. D. under these two conditions that the U. S. P. standard digitalis 








does, it is interesting to see what a difference in relative activity is thus obtained 


TABLE II. 
Test. Date Product. M. 5S. D. % Stopped. Alcohol. Result 
1 10/14/37 Tr. Dig. R 906087 0.0075 ce./Gm 46.7 With 89% 
5 U.S. P. XI Std. Tr 0.0070“ 66.7 ~ 100% 
2 11/4/37 Tr. Dig. R 906087 0.0085 40.0 Without 100% 
U.S. P. XI Std. Tr 0.0085 40.0 . 100% 
3 10/20/37 Tr. Dig. Int. Std. 0. 0090 80.0 With 60% 
U.S. P. XI Std. Tr 0.0055 86.7 = 100% 
4 11/17/37 Tr. Dig. Int. Std 0.0110 33.3 Without 70% 
= U.S. P. XI Std. Tr 0. 0080 40.0 - 100% 
5 2/18/38 Tr. Dig. 3184092 0.0056 “ 60.0 With 78% 
4 U.S. P. XI Std. Tr 0.0045 73.0 5 100% 
6 2/18/38 Tr. Dig. 3184092 0). 0070 53.0 Without 119% 
” U.S. P. XI Std. Tr 0. 0085 60.0 = 100% 
7 2/18/38 Tr. Dig. 3184092 0. 0056 60.0 With 150% 
U.S. P. XI Std. Tt 0.0085 “ 60.0 Without 100% 
8 3/18/38 Tr. Dig. 3159081 0.0048 ** 60.0 With 90% 
. U.S. P. XI Std. Tr 0.0045 “ 73.3 2 100% 
i) 3/18/38 Tr. Dig. 3159081 0.0075 “ 60.0 Without 111% 
> U.S. P. XI Std. Tr 0.0085 “ 66.7 ™ 100% 
10 3/18/38 Tr. Dig. 3159081 0.0048 “ 60.0 With 170% 








Oct. 1938 AMERICAN PHARMACEUTICAL ASSOCIATION 847 


3/18/38 U.S. P. XI Std. Tr. 0.0085 cc./Gm. 66.7 Without 100% 

11 3/16/38 Tr. Dig. No. 3 0.0050 “ 66.7 With 88% 
m U.S. P. XI Std. Tr. 0.0045 “ 73.3 = 100% 

12 3/16/38 Tr. Dig. No. 3 0.0075 “ 50.0 Without 109% 
m U.S. P. XI Std. Tr. 0.0085 “ 66.7 - 100% 

13 3/16/38 Tr. Dig. No. 3 0.0050 “ 66.7 With 170% 
“ U.S. P. XI Std. Tr. 0.0085 “ 66.7 Without 100% 

14 3/18/38 Tr. Dig. No. 4 0.0055 “ 80.0 With 85% 
“ U.S. P. XI Std. Tr. 0.0045 “ 73.3 ” 100% 

15 3/18/38 Tr. Dig. No. 4 0.0045 “ 46.7 Without 180% 
we U.S. P. XI Std. Tr. 0.0085 “ 66.7 “ 100% 

16 3/18/38 Tr. Dig. No. 4 0.0055 “ 80.0 With 160% 
se U.S. P. XI Std. Tr. 0.0085 “ 66.7 Without 100% 

17 3/31/38 Tr. Dig. R 909836 0.0052 “ 60.0 With 91% 
" U.S. P. XI Std. Tr. 0.0050 ‘ 80.0 “ 100% 

18 3/31/38 Tr. Dig. R 909836 0.0065 “ 40.0 Without 107% 
. U.S. P. XI Std. Tr. 0.0080 “ 90.0 . 100% 

19 3/31/38 Tr. Dig. R 909836 0.0052 “ 60.0 With 140% 
" U.S. P. XI Std. Tr. 0.0080 “ 90.0 Without 100% 


This table shows clearly that when the sample is tested against the U. S. P. XI standard 
both with alcohol, the result is definitely and consistently lower for the sample than when both 
are tested without alcohol. This should not be so since either procedure is permitted by the 
Pharmacopceia and both should yield practically the same results. 

Such large inconsistencies should not exist even though it is intended that similar amounts 
of alcohol be present in dilutions of standard and sample when direct comparison is made. Such 
discrepancies are indications that something is materially wrong with the standard digitalis 
powder or with the U. S. P. XI one-hour frog method or both. In view of the results presented 
below which show that these discrepancies do not exist when the M. L. D. frog method is used but 
only that the U. S. P. XI standard is relatively higher, it is logical to assume that the present 
official method is chiefly at fault, and that the glucosides of the present standard powder are 
relatively more rapidly absorbed than are those of average drug. 

In Table III are given a smaller number of M. L. D. frog method tests both with and with- 
out alcohol which show that the presence of alcohol makes little difference in the M. L. D. and even 
the U. S. P. XI digitalis standard is much more consistent. 


TABLE III.—M. L. D. FroGc Mernop. 


Test. Date Product. M. L. D. % Died. Alcohol. Result. 
l 1/31/38 U.S. P. XI Std. Tr. 0.0036 ce. 40.0 With 107.5% 
“ ” 0.0040 ce. 53.3 Without 100.0% 
2 1/28/38 Int. Std. Tr. 0.0040 ce. 50.0 With 104.0% 
a " 0.0040 ce. 33.3 Without 100.0% 
3 1/28/38 Canadian Std. Tr. 0.0058 cc. 66.7 With 93.0% 
" “ 0.0050 cc. 40.0 Without 100.0% 
4 2/1/38 U.S. P. XI Std. Tr. 0.0040 cc. 93.3 With 105.0% 
" ” 0.0036 ce. 40.0 1 100.0% 
5 2/1/38 U.S. P. XI Std. Tr. 0.0036 cc. 40.0 With 108.0% 
> Int. Std. Tr. 0.0040 cc. 50.0 Ny 100.0% 
6 1/28/38 U.S. P. XI Std. Tr. 0.0040 cc. 53.3 Without 107.0% 
. Int. Std. Tr. 0.0040 ce. 26.7 ” 100.0% 
7 1/31/38 U.S. P. XI Std. Tr. 0.0036 ce. 40.0 With 150.0% 
= Canadian Std. Tr. 0.0058 cc. 66.7 ” 100.0% 
8 1/28/38 U.S. P. XI Std. Tr. 0.0040 cc. 53.3 Without 130.0% 
. Canadian Std. Tr. 0.0050 ce. 40.0 4 100.0% 
a) 3/23/38 U.S. P. XI Std. Tr. 0.0036 cc. 53.3 With 103.4% 
" “ 0.0036 cc. 40.0 Without 100.0% 
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TaBLe III.—(Continued from page 847.) 
10 3/23/38 U.S. P. XI Std. Tr. 0.0036 ce. 40.0 Without 102.0% 


0.0040 cc. 73.3 100.0% 

11 3/22/38 Tr. Dig. No. 4 0.0032 ce. 73.3 With 119.0% 
= U.S. P. XI Std. Tr. 0.0036 cc. 53.3 i 100.0% 

12 3/22/38 Tr. Dig. No. 4 0.0032 cc. 73.3 With 125.0% 
os U.S. P. XI Std. Tr. 0.0040 cc. 73.3 Without 100.0% 

13 3/22/38 Tr. Dig. 3159081 0.0048 ce. 66.7 With 78.0% 
= U.S. P. XI Std. Tr. 0.0036 ce. 53.3 a 100.0% 

14 3/23/38 Tr. Dig. 3159081 0.0055 ce. 26.7 Without 63.0% 


U.S. P. XI Std. Tr. 0.0036 cc. 40.0 100.0% 
This table shows that by the M. L. D. frog method whether the sample is tested with alcohol 
in the dilution and the standard without alcohol or vice versa, the experimental relationship is 
found to vary from 3% to 15% which is well within the recognized limits of bioassay. 
Some results will now be combined from Tables II and III where they concern the same 
sample to show how difficult it is to decide which one of two or three direct comparisons should 
be used as the correct U. S. P. XI potency. 


TABLE IV.—U. S. P. XI PoTeENcy. 
Both without 


Test. Product. Both with Alcohol. Alcohol. With and without. 
1 Tr. R 906087 89% of std. 100% pe 
2 Tr. 3184092 78% of std. 119% 150% 
3 Tr. 3159081 90% of std. 111% 170% 
4 Tr. No. 3 88% of std. 109% 170% 
5 Tr. No. 4 85% of std. 180% 160% 
Tr. No. 4 119% of std. M. L. D. 125% M. L. D. 
6 Tr. 909836 91% of std. 107% 140% 
7 U. S. P. XI Std. Tr. 101% of std. 100% 149% 
8 Tr. 912201 123% and 129% —. 220% and 209% 


This table shows that while different tests of the U. S. P. XI standard Tr. Digitalis both 
with alcohol in the test dilution or both without alcohol check each other almost perfectly, the 
relationship of six different commercial lots of U. S. P. tincture to the U. S. P. XI standard is 
distinctly different depending on which of two permissible comparisons is made. In the six cases 
the activity averaged 25% less for the sample when both sample and standard were compared 
with alcohol in the test dilutions, than when most of the alcohol was removed from both. Either 
the glucosides of the standard leaf are relatively more rapidly absorbed in the presence of alcohol 
than are those of commercial drug or relatively more slowly absorbed in the absence of alcohol or 
both. 

In Table V are tabulated the further experimental comparisons that have been made dur- 
ing the past year of the five digitalis standards, namely, the International for 1936 and 1926, the 
Canadian, the U. S. P. XI and X by the two best known frog methods (the One-Hour of the 
U.S. P. XI and the M. L. D. of the B. P. 1932) with and without alcohol in the final test dilutions. 


TABLE V.—COMPARISON OF DIGITALIS STANDARDS. 


Test. Date. Method. Standard. vs. Standard. Alcohol. Result. 
1 10/20/37 One-hour U.S.P.XI_ Int. 1936 Both with 167% of Int. Std. 
10/26/37 r U.S. P. XI U.S. P. XI Both with 99% of each other 
3 11/1/37 s U.S. P. XI U.S. P.XI Withand W/O With is 118% of W/O 
4 11/4/37 U.8.P.231 U.S. P. Al . - Pe With is 126% of W/O 
5 11/17/37 U.S. P. XI Int. 1936 Both without 163% of Int. Std. 
(fresh) 
6 11/17/37 ni U.S. P. XI Int. 1936 - ™ 140% of Int. Std. 
(3 wks.) 


12/9/37 m U.S. P. XI U.S. P. XI " " 104% of each other 


~“ 
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9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 


30 


31 
32 
33 


34 
35 


36 
37 
38 
39 
40 


46 


12/20/37 One-hour 


2/11/38 
2/10/38 
2/23/38 
3/5/38 

3/7/38 

3/16/38 
2/23/38 
5/26/38 
5/26/38 
5/18/38 
5/18/38 
5/18/38 
5/18/38 
1/27/38 
1/26/38 
1/27/38 
1/27/38 
1/27/38 
1/27/38 
1/27/38 
1/27/38 


1/27/38 


1/28/38 
1/27/38 
1/28/38 


1/27/38 
1/27/38 


1/28/38 
1/26/38 
2/9/38 

2/9/38 

2/11/38 
2/23/38 
2/25/38 
3/5/38 

3/16/38 
3/31/38 
4/16/38 
4/22/38 
4/27/38 
5/5/38 

5/25/38 
5/12/38 
5/12/38 
5/12/38 
5/12/38 
5/12/38 
5/12/38 
6/15/38 
9/14/37 
9/22/37 
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M. 


U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
U. S. P. XI 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
Canadian 
Int. 1936 
U.S. P. XI 
Int. 1926 
Int. 1936 
Canadian 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
(1-3 dil. fie 
U.S. P. X 
(1-4 dil. ‘’ 
U.S. P. XI 
U.S. P. XI 
Int. 1936 
(1-3 dil.) 
Int. 1936 
Int. 1936 
(1-3 dil.) 
Int. 1936 
Canadian 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
U.& PF. As 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
Canadian 
Canadian 
U.S. P. XI 
U.S. P. XI 
U. iy P. XI 
Int. 1936 
—% Ss. P. XI 
U.S. P. XI 
U.S. P. XI 


. XI 


daacdcadad 


WOO UU 
4 DK D4 D4 Dd Od MM OM OM 


Canadian 
Int. 1936 
Canadian 
Int. 1936 
Int. 1936 
Int. 1936 
Int. 1936 
U.S. P. XI 
(1-2 dil.) 
U.S. P. XI 
(1-3 dil.) 
U.S. P. XI 
U.S. P. XI 
Int. 1936 
(1-2 dil.) 
Int. 1936 
Int. 1936 
(1-4 dil.) 
Int. 1936 
Canadian 
U.S. P. XI 
Int. 1936 
Int. 1936 
XI 
XI 
XI 
XI 
XI 
XI 
XI 
XI 
XI 
XI 
Int. 1936 
Int. 1926 
Int. 1936 
Int. 1926 
Canadian 
Int. 1926 
U.S. P. XI 
Int. 1936 
Canadian 


qacdcaaaaadca 
DPDDPDDDDD® 
SN 


Both without 
With and W/O 
Both without 
With and W/O 
Both without 


oe “e 


With and W/O 
Both without 
With and W/O 


oe “e “e 


Both without 
Both with 
W/O and with 
Both with 
Both without 
With and W/O 
Both without 


Both with 


With and W/O 


Both without 


With and W/O 
Both with 


With and W/O 


W/O and with 
Both with 
W/O and with 
Both with 
With and W/O 


oe al ai 


Both with 
With and W/O 


“ ee “ 
“ee “ e 


Both with 


“ “e 


With and W/O 
Both with 
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96% of each other 
163% of U. 
96% of U. 
138% of U. 
170% of U. 
110% of U. 
130% of U. 
210% of U. 
130% of U. 
104% of U. 
131% of U. 
119% of U. 
134% of U. 
131% of U. 
81% of Canadien 
98% of Int. 1936 
97% of Canadian 
62% of Int. 1936 
104% of Int. 1936 
104% of Int. 1936 
159% of Int. 1936 
101% of each other 


DPPDADPDDNDDDYD 
OO 
D4 DK Dd Dd DM OM PM OM Od OM 


98% of each other 


With is 157% of W/O 
With is 153% of W/O 
95% of each other 


With is 168% of W/O 
105% of each other 


With is 152% of W/O 
With is 133% of W/O 
With is 170% of W/O 
58% of Int. with 
98% of Int. 
W/O is 66% of with 
102% of each other 
With is 158% of W/O 
With is 192% of W/O 
With is 154% of W/O 
With is 179% of W/O 
104% of each other 
With is 144% of W/O 
With is 112% of W/O 
With is 125% of W/O 
110% of Int. Std. 
100% or equal 
112% of Int. 1936 
102% of Int. 1926 
102% of Canadian 
91% of Int. 1926 
With is 150% of W/O 
126% of Int. 1936 
124% of Canadian 
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61 
62 
63 
64 
65 
66 
67 


72 


SSSRESKSS 


9/14/37 
10/22/37 
11/22/37 
11/17/37 
12/16/37 
1/20/38 
1/28/38 
1/31/38 
1/28/38 
1/28/38 
1/28/38 
1/28/38 
2/1/38 
2/1/38 
2/1/38 
2/1/38 
2/1/38 
2/1/38 
3/23/38 
3/23/38 


3/23/38 
3/23/38 
3/25/38 
5/17/38 
5/17/38 
5/17/38 
5/17/38 
5/13/38 
5/13/38 


M. L. D. 
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TaBLe V.—(Continued from page 849.) 


Canadian 
U.S. P. XI 
U.S. P. XI 
U.S. P. XI 
Canadian 
Canadian 
Canadian 
Canadian 
Canadian 
Canadian 
Canadian 
Int. 1936 
U.S. P. XI 
~ S. P. XI 
.S. P. XI 
J. S. P. 
. o P. : 
193¢ 
“s 
= 


had find ate 
tad 


Qn 


I 
I 


“MMe 4 | 


U.S. P. 
U.S. P. X 
Canadian 
U.S. P. XI 
U.S. P. XI 
Int. 1936 
Canadian 
Canadian 
Canadian 


I 
I 


Int. 1936 
Int. 1936 
Int. 1936 
U.S. P. XI 
Canadian 
Int. 1936 
U.S. P. XI 
U.S. P. XI 
Int. 1936 
Int. 1936 
U.S. P. XI 
Int. 1936 
U.S. P. XI 
U.S. P. XI 
Int. 1936 
Int. 1936 
Int. 1936 
Int. 1936 
U.S. P. XI 
U.S. P. XI 


Canadian 
Canadian 
Canadian 
Int. 1936 
Int. 1926 
Int. 1926 
U. S. P. XI 
Int. 1936 
Int. 1926 


Both with 


“e “ee 


Both without 
Both with 
With and W/O 
W/O and with 
Both with 
W/O and with 
Both without 
W/O and with 
With and W/O 
Both with 
With and W/O 
Both with 
W/O and with 
Both with 
With and W/O 
Both without 


Both with 
Both without 
With and W/O 
Both with 
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102% of Int. 1936 
125% of Int. 1936 
180% of Int. 1936 
102% of each other 
102% of each other 
153% of Int. 1936 
70% of U.S. P. XI 
67% of U.S. P. XI 
80% of Int. 1936 
83% of Int. 1936 
77% of U.S. P. XI 
W/O is 95% of with 
With is 110% of W/O 
105% of each other 
118% of Int. 1936 W/O 
112% of Int. 1936 with 
102% of Int. 1936 
98% of each other 
With is 103% of W/O 
102% of U. S. P. XI 
W/O 
121% of Canadian 
148% of Canadian 
With is 125% of W/O 
175% of Int. 1936 
162% of Int. 1926 
93% of Int. 1926 
83% of U.S. P. XI 
146% of Int. 1936 
135% of Int. 1926 


Analysis of this data will show that results obtained by the one-hour frog method are 
somewhat more erratic than those obtained by the M. L. D. frog method and that the presence 
or absence of alcohol in the final test dilutions is not such a disturbing factor in the latter method 








as it is in the former. Wherever check tests were made of the same preparation with the same 
technique the agreement in results was quite satisfactory. 

A small table can now be given comparing averages obtained in this year’s work with the 
several standards with that reported in Table V last year (1). 


TaBie VI. 

Standard. One-Hour Frog. M. L. D. Frog. 
International 1936 Corr. Taken as 100% Taken as 100% 
U.S. P. XI Corrected 131% 138% 
Canadian Corrected 103% 116% 
U.S. P. XI vs. X 140% 

U.S. P. XI vs. Canadian 131% 
With W/O W.& W/O With W/O W.& W/O 

Alcohol. Alcohol. Alcohol. Alcohol. Alcohol. Alcohol 

U.S. P. XI vs. U.S. P. XI 101% 100% 149% 105% 102% 106% 

Int. 1936 vs. Int. 1936 105% 95% 160% 98% 105% 


Last year we showed (1) that the U. S. P. XI standard for Tr. Digitalis was 
higher than had been intended, since direct and indirect comparisons with the 
U. S. P. X standard showed the former to be about 50% stronger. This has been 
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largely confirmed this year by an experimental average of 40% higher for the 
U.S. P. XI. 

Also last year the U. S. P. XI was found to be 35% more active than the 
International by the official one-hour frog method and this year it is 31% higher. 


The most important fact reported this year is the marked influence which the 
presence or absence of alcohol in the test dilutions of U. S. P. XI standard tincture 
has upon the experimental M. S. D. of the standard—the difference being relatively 
greater than is found to be true for extracts of commercial drug. The explanation 
suggested is that either the glucosides of this particular lot of standard leaf are 
absorbed relatively faster in the presence of alcohol than are those of average com- 
mercial drug or relatively slower in the absence of alcohol in both, or possibly some 
of each. This factor does not appear to be important in the M. L. D. frog method 
and seems to point to a much greater dependability for this method over the present 
official one-hour frog method where the reaction is stopped short of completion 
and the relative rate of absorption of two different digitalis preparations is con- 
sequently so much more important. Also since the International authorities 
(Health Committee of the League of Nations) (5) have indorsed the M. L. D. 
Frog Method with no recognition whatever of the One-Hour Frog Method and the 
value of the former method has been further confirmed by inclusion in the B. P. 
1932 (6) and the Canadian Regulations of 1934, it seems that the results reported 
here are in direct agreement with this international bioassay trend favoring a 
lethal dose frog method. 


This fact, if verified by others, should practically prove that an uncompleted 
physiological action, which is so dependent upon the relative rates of absorption of 
different glucosides of digitalis as is the case in the present one-hour frog method 
of the U.S. P. XI, is definitely less satisfactory and accurate than the use of a com- 
pleted action as is the case in the M. L. D. frog method. 


This variable action of the present digitalis standard in the hands of different, 
experienced workers is probably due more to slight individual variations in the 
application of the present short time frog method, which is based on incomplete 
absorption and action of the digitalis glucosides, than to the standard powder it- 
self though this also appears to be more active than was intended by its sponsors. 


SUMMARY. 


1. Further experimental tests confirm the previously published finding that 
the U. S. P. XI standard for Tr. Digitalis is definitely stronger than the Interna- 
tional Standard by both the One-Hour and the M. L. D. frog methods and conse- 
quently much more active than the U. S. P. X standard, although some increase was 
intended in order to bring the U. S. P. standard into conformity with the Interna- 
tional. 

2. A variable action of the U. S. P. XI standard digitalis tincture by the of- 
ficial one-hour frog method has been found experimentally to depend upon the 
presence or absence of alcohol in dilutions used for test and consequently to indi- 
cate the importance of relative rates of absorption in such a short time or incom- 
plete reaction comparison. This variable action is not apparent in similar tests 
by the M. L. D. frog method. 
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3. The preference of International authorities for a lethal dose frog method 
for the bioassay of digitalis preparations and the adoption of such a method by the 
B. P. 1932 and the 1934 Canadian Regulations are important indications which are 
substantiated by the experimental data here presented. 

4. Both the official method and the correction factor of the U. S. P. XI digi- 
talis standard powder should be changed by interim revision so that the U. S. P. 
tincture of digitalis shall conform in potency to the International Standard for 
Tr. Digitalis. 
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DRUG EXTRACTION. XIX. THE EFFECT OF PRESSURE AND 
VACUUM ON EFFICIENCY OF EXTRACTION.*! 


BY WILLIAM J. HUSA® AND GEORGE R. JONES. 


For more than one hundred and twenty years various types of drug extraction 
processes have been used in which pressure and vacuum have been employed. In 
the present paper the methods used in the past are summarized and classified 
and a report is given covering the experimental work of the present investigation 
in which a study was made of the effect of vacuum on the efficiency of extraction of 
belladonna root. 

HISTORICAL REVIEW. 


Hydrostatic Pressure of Liquid.—In 1816 Count Real devised an extraction ap- 
paratus in which a long pipe, frequently 50 or 60 feet in length, extended straight 
upward from the vessel containing the material to be extracted (1). The hydro- 
static pressure of the liquid was presumed to be favorable to extraction. To 
shorten the column of liquid, Real devised a means of using a column of mercury to 
exert its hydrostatic pressure on the menstruum above the drug. Various modifi- 
cations of the Real apparatus were made by Geiger (2), Dobereiner (3), Brandes 
(4), Wurzer (5) and Beindorf (6). 

Air Pressure Applied on the Surface of the Menstruum.—In 1817 Semmelbauer 
applied pressure to the surface of the menstruum by use of an air compression 
machine (7). Pressure pumps were also used in percolation by Schubart (8), 
Payen (9) and Beral (10). In later years compressed air was used in percolation 
by Signoret (11), McPherson (12), Hinsdale (13), Phillips (14), Hoseason (15) and 
Lenz (16). Romershausen used steam pressure to force hot water through the drug 





* Presented before the Scientific Section, A. PH. A., Minneapolis meeting, 1938. 
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————_—_— — 





Oct. 1938 AMERICAN PHARMACEUTICAL ASSOCIATION 853 


(17). Marpmann, in 1908, described an apparatus in which pressure was obtained 
in an atmosphere of carbon dioxide or nitrogen, thus retarding deterioration of the 
drug; he also evacuated the receiving vessel (18). 

Vacuum Applied to the Receiver, Percolator or Macerating Vessel.—One way of 
applying air pressure to the surface of the menstruum in percolation is to evacuate 
the receiving vessel. In 1818 Kastner used a vacuum pump for evacuating the 
receiver in a percolation process (19). Within the next several years vacuum pumps 
were used to evacuate the receiver by others, including Romershausen (17), Bein- 
dorf (6) and Beral (20). Martenstein, in 1828, obtained a partial vacuum by 
filling the receiver with steam and then placing it in water to condense the steam 
(21). In later years evacuation of the receiver was used by Vielguth and Nentwich 
(22), Maben (23), Platt (24), Hostelley (25) and Rogers (26). 

The use of vacuum to increase the penetration of menstruum into the drug was 
suggested in 1869 by Duffield (27). Duffield stated that more perfect maceration 
could be obtained if the ground drug was placed in a strong cylinder; the air pumped 
out and the requisite amount of menstruum admitted. He stated that the pores 
of the comminuted drug gave up the air enclosed in them and when the menstruum 
was allowed to flow in it was forced into the pores by pressure of the air outside. 

In 1882 Fairthorne (28) used a process of making fluidextracts which included 
vacuum maceration, followed by percolation into an evacuated receiver and the 
finishing of the operation by forcing compressed air into the percolator. A perco- 
lator of this type had been patented in 1870 by Merrell (29). A similar apparatus 
was later used by Thomson (30). 

Extraction Apparatus Based on the Soxhlet Extractor—For many years ex- 
traction devices based on the principle of the Soxhlet extractor have been used on a 
factory scale in the United States. By continuously evaporating the percolate and 
returning the recovered menstruum to the percolator several advantages are ob- 
tained. In 1918 Beard (31) described a continuous percolation process under re- 
duced pressure based on the principle of the Soxhlet extractor; heat and suction 
were carefully regulated so that the liquid would boil between 35° and 40°C. A 
similar apparatus was later used by others (32). 

Mulcolation—In 1934 Kessler’s process of making fluidextracts by mulcola- 
tion was described (33). Mulcolation is essentially a type of fractional percolation 
employing an evacuated receiver. 

Evacolation.—In 1935 Kessler (34) described the evacolation process for 
making fluidextracts. Evacolation consists essentially of a percolation process in a 
single cylindrical tube, using vacuum maceration and an evacuated receiver, with 
careful regulation of the flow of menstruum into the percolator. 

Mechanical Pressure Applied to the Menstruum.—Flowers (35) used a perco- 
lator which consisted of a metal cylinder with an air-tight piston. The rod of the 
piston was threaded, so that the piston could be screwed down tightly on the 
menstruum. The pressure obtained was estimated to be about 75 to 150 pounds. 

Mechanical Pressure Applied to the Drug.—In 1825 Hanle used a percolator in 
which mechanical pressure was applied to the drug (36). An inner cylinder having 
a perforated bottom was slipped into the percolator and pressed against the drug. 
The inner cylinder was tied in place by means of strings, which were then wetted; 
the resulting contraction of the strings produced pressure on the drug. The men- 
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struum was then poured through the top of the inner cylinder and allowed to 
percolate. 


Rosenwasser (37) secured mechanical pressure on the drug by packing it be- 
tween porous diaphragms which were fixed in place; the swelling of the drug pro- 
duced pressure. He also used the hydrostatic pressure of a column of liquid. 
Other workers who employed hydrostatic pressure of the liquid in conjunction 
with more or less mechanical pressure on the drug were Berry (38) and Cohn (39). 


EXPERIMENTAL PART. 


Materials Used.—To insure uniformity throughout the experimental work all of the drug 
used was taken from a thoroughly mixed 100-lb. portion of moderately coarsely powdered bella- 
donna root. The results of numerous assays of the drug according to the U. S. P. XI method 
gave an average of ().46 per cent of alkaloids. According to the U. S. P. XI method for drugs con- 
taining no constituents volatile at 100° C., the drug contained 13.9 per cent of moisture. The 
menstruum used was a mixture of four volumes of alcohol and one volume of distilled water as 
specified for fluidextract of belladonna root in the U. S. P. XI. 

Methods of Analysis.—Alkaloids in the stronger percolates were determined by the U. S. P. 
XI assay process for fluidextract of belladonna root; in weak percolates the assay was made ac- 
cording to the U. S. P. XI method for tincture of belladonna. To determine total extractive, 
ten cc. of the liquid were evaporated to dryness on a water-bath and then heated in an oven at 
105° C. until the difference between two successive weighings did not exceed ten mg. 

Effect of Reduced Pressure on the Extraction of Belladonna Root by Maceration. Experi- 
ment 1.—Various writers have presumed that vacuum maceration increases the penetration of 
menstruum into the drug but apparently no quantitative determinations have been made on this 
point. Hence experiments were planned in order to determine the effect of vacuum on the pro- 
portion of menstruum inbibed by the powdered drug as well as to determine the effect of vacuum 
on the efficiency of extraction. This was done by using the centrifuge method previously de- 
veloped by Husa and Magid (40). 

Into each of four 50-cc. centrifuge tubes was placed a 2.50-Gm. portion of belladonna root. 
Using a vacuum pump, reduced pressure (pressure of 145 to 150 mm. of mercury) was applied for 
about two minutes and then 22.50 Gm. of menstruum were added to the contents of each tube by 
means of a burette which had previously been inserted through a hole in the stopper. Air was 
admitted and the mixture was allowed to stand fifteen minutes with stirring every five minutes. 
The tubes were then centrifuged for ten minutes, the liquid poured off and the tubes containing 
the wet marc were weighed. The liquids from the four tubes were combined and weighed. 


Another series of tubes was handled in the same manner except that the vacuum was 
applied differently. In this case the menstruum was added to the drug at atmospheric pressure 
and the tubes placed in a desiccator which was partially evacuated (pressure of 140 mm. of mer- 
cury) for five minutes. Air was then admitted and the contents of the tubes were stirred. The 
tubes were evacuated in this manner three successive times. 


As a control for both experiments another series of tubes was handled in the same manner 
except that reduced pressure was not used. The two experiments and control were carried out in 
duplicate. 


The amount of dry marc was calculated as follows: (weight of drug taken for extraction) 
minus (weight of moisture in drug) minus (weight of total extractive in filtrate) = (weight of dry 
marc). The weight of menstruum inbibed by the marc was calculated as follows: (weight of 
wet marc) minus (weight of dry marc) = (weight of ‘nenstruum imbibed by the marc). The loss 
of menstruum during the process was determined by comparing the total weight of the materials 
used with the combined weight of the filtrate and wet marc. 


Table I indicates that reduced pressure did not increase the efficiency of extraction of 
alkaloids or total extractive. Likewise reduced pressure had no effect on the proportion of men- 
struum imbibed by the marc. 
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TABLE I.— EFFECT OF REDUCED PRESSURE ON IMBIBITION AND EXTRACTION OF POWDERED 
BELLADONNA Roor. 


Weight in Gm. of 


Liquid Imbibed Loss of Total Potal 
in Mare. Dry Marc. Macerate Menstruum. Extractive Alkaloids 


A. Vacuum Applied before Adding Menstruum. 


18.92 7.02 74.10 0.00 1.60 0.036 
18.74 7.06 74.10 0.11 1.55 0.037 
Av. 18.83 7.04 74.10 0.06 1.57 0.037 


B. Vacuum Applied after Adding Menstruum. 


18.63 7.02 73.77 0.58 1.59 0.037 
18.57 7.06 73.84 0.54 1.55 0.036 
Av. 18.60 7.04 73.80 0.56 1.57 0.037 


C. Control (No Vacuum Used). 


18.83 7.02 73.61 0.45 1.60 0.037 
18.85 7.02 73.88 0.25 1.59 0.037 
Av. 18.84 7.02 73.75 0.35 1.59 0.037 


Experiment 2?.—Further tests were conducted in which the time of maceration under re 
duced pressure was increased to thirty minutes. The procedure followed in Experiment 1 was 
slightly modified. The entire 10.00 Gm. of belladonna root were placed in a wide-mouth bottle of 
about 200 cc. capacity. A two-hole rubber stopper was placed in the mouth of the bottle; one of 
the holes was fitted with a glass tube connected to the vacuum pump; a separatory funnel was 
inserted in the other. After applying a partial vacuum (pressure of 130 to 135 mm. of mercury) 
to the dry drug for thirty minutes, 90 Gm. of menstruum were added in rapid drops through the 
separatory funnel, ten minutes being required for the addition of the menstruum. During 
the addition of the menstruum the vacuum remained constant. Air was then allowed to enter the 
bottle and the mixture allowed to stand for thirty minutes with stirring every five minutes. The 
bottle containing the drug and menstruum was centrifuged ten minutes, the liquid decanted and 
the bottle containing the wet marc was weighed. The macerate was weighed and then assayed 
for total extractive and alkaloidal content. The experiment and control using no vacuum were 
carried out in duplicate. 

Another experiment was conducted using the same procedure except that the reduced 
pressure was applied in a different manner. The menstruum was added to the drug at atmos- 
pheric pressure. The bottle was then placed in a desiccator and a partial vacuum (pressure of 130 
to 135 mm. of mercury) was applied for five minutes, after which air was allowed to enter and the 
contents of the bottle thoroughly stirred. The bottle was evacuated in this manner six successive 
times. The experiment and a control using no vacuum were conducted in duplicate. 


TABLE IT.—ErFrect oF REDUCED PRESSURE ON IMBIBITION AND EXTRACTION OF POWDERED 
BELLADONNA Roor. 


Weight in Gm. of 


Liquid Imbibed Loss of Potal Total 
in Marc Dry Mare. Macerate. Menstruum Lk xtractive Alkaloids 


A. Vacuum Applied before Adding Menstruum. 


18.86 7.02 73.70 0.36 1.60 0.039 

19.23 7.04 73.34 0.39 1.57 0.039 

Av. 19.05 7.03 73.56 0.38 1.59 0.089 
B. Control for Part A (No Vacuum Used). 

18.95 7.01 73.65 0.40 1.60 0.038 

19.92 7.04 72.57 0.48 1.57 0.038 


Av. 19.44 7.08 73.11 0.44 1.59 0.038 
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TABLE II.—(Continued from page 8355.) 


C. Vacuum Applied after Adding Menstruum 


19.29 7.08 72.92 0.77 1.58 0.039 

19.87 7.08 72.26 0.75 1.58 0.038 

Av 19.58 7.03 72.59 0.76 1.58 0.039 
D. Control for Part C (No Vacuum Used) 

19.55 7.02 72.96 0.48 1.60 0.039 

19.97 7.01 72.56 0.47 1.60 0.039 

Av 19.76 7.02 72.76 0.48 1.60 0.039 


Table II confirms Table I in showing that vacuum does not increase imbibition of men 
struum or efficiency of extraction. It was observed that any drug particles that were floating 
settled immediately when the vacuum was broken but this was not the case inthe controls. How 
ever the quantitative data indicate that this was not due to quantitatively greater imbibition by 
the mare as a whole 

Experiment 3.—Experiments were next carried out using a higher vacuum and a larger 
quantity of drug. The vacuum was applied to the drv drug, the menstruum added and the 
vacuum broken and reapplied to the mixture several times. 

Four hundred grams of moderately coarsely powdered belladonna root were placed in a five 
liter, round-bottomed flask. Using a two-holed rubber stopper, one opening was connected to the 
vacuum pump by means of a glass tube and a separatory funnel was placed in the other opening 
The flask was then evacuated for thirty minutes to a pressure of 14 mm. of mercury. Sixteen 
hundred grams of menstruum were gradually added through the separatory funnel with occasional 
shaking, taking fifteen minutes for the addition of the menstruum. The vacuum gage then 
showed a pressure of 50 mm. of mercury. Air was then allowed to enter the flask and the con 
tents were thoroughly shaken. The mixture was allowed to stand at atmospheric pressure for ten 
minutes with occasional shaking. A partial vacuum (pressure of 65 mm. of mercury) was then 
applied for ten minutes with occasional shaking after which the mixture was allowed to stand at 
atmospheric pressure for ten minutes. Partial evacuation for ten minutes was repeated. The 
mixture was filtered and the macerate weighed and assayed. ~The damp marc was weighed 

In the above procedure evacuation was not carried below a pressure of 65 mm. of mercury 
after the menstruum had been added because boiling of the menstruum occurred at pressures of 
42 to 47 mm. of mercury 

The experiment was repeated and in each case a control without vacuum was carried out 
at the same time. It was observed that the vacuum flask was cooler than the control flask, due 
to the cooling effect brought about by evaporation of some of the solvent, under reduced pressure 
Since this temperature difference might affect the results to some extent further experiments were 
carried out in which the temperature was equalized 

The experiment and control were carried out in duplicate. Four hundred grams of moder 
ately coarsely powdered belladonna root were placed in a five-liter, round-bottomed flask which was 
then evacuated to a pressure of 9 mm. of mercury for thirty minutes. The temperature within 
the flask was then 17° C. compared with 21° C. in the control. Sixteen hundred grams of men 
struum were added through the separatory funnel in fifteen minutes with occasional shaking. The 
temperature in the vacuum flask was then 18° C. compared with 21° C. in the control. Air was 
admitted and the vacuum flask was then placed in a water-bath ai 30° C. until the temperature 
of the contents was brought to 21° C. as in the control, this temperature being reached in eleven 
minutes. The contents of both flasks were thoroughly shaken. At this point the contents were 
filtered without reapplying vacuum as was done in the preceding experiment 

TABLE IIT.—-Errect oF REDUCED PRESSURE ON EXTRACTION AND IMBIBITION OF 400-GM 


PORTIONS OF POWDERED BELLADONNA Roor. 
Weight in Gm. of 


Liquid Imbibed Loss of rotal lotal 
in Marc Dry Marc Macerate Menstruum Extractive Alkaloids 
A. Vacuum Applied Both before and after Adding Menstruum 
696.4 307.1 968 28.5 37.4 1.09 
700.5 305.0 965 29.5 39.5 1.17 
Av 698.5 306.1 967 29.0 38.5 1.15 
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B. Control for Part A (No Vacuum Used) 


705.6 306.4 978 10.0 38.1 1.14 
695.2 306.3 992 6.5 38.2 1.16 
Av 700.4 306.4 985 8.3 38.2 1.15 


C. Vacuum Applied before Adding Menstruum (Temperature Equalized) 


608.5 306.1 1007 18.5 38.4 1.14 
695.4 309.6 974 21.0 35.0 0.95 
Av 682.0 307.9 99] 19.8 36.7 1.05 


LD. Control for Part C (No Vacuum Used) 


648.0 3038.0 1043 6.0 $1.5 1.15 
670.6 303.4 1020 6.0 41.1 1.14 
Av. 659.3 303 .2 1032 6.0 41.3 1.15 


The results in Table III indicate that vacuum is of no benefit in the extraction of bella- 
donna root by maceration 


DISCUSSION OF RESULTS. 

Effect of Vacuum in Imbibition.-Various writers have presumed that vacuum 
maceration increases the penetration of menstruum into the drug. It has been 
said that the application of vacuum withdraws all air from the finely divided drug 
so that the menstruum has free entry and that when the vacuum is broken the 
pressure of the atmosphere forces the menstruum into the drug. These views have 
been advocated by Duffield (27), Fairthorne (28), Peck (41) and Kessler (42). 
On the other hand Breddin (43) has stated that the removal of air has no value; 
if such a process does actually have the effect of introducing more solvent into the 
drug cells, such additional menstruum would have a diluting effect, in his opinion. 
The statements of the various authors apparently have been based on opinions rather 
than on facts, as no quantitative determinations have previously been published. 

Hence, experiments were carried out in the present study in order to determine 
in a quantitative manner the effect of vacuum on the proportion of menstruum im- 
bibed by the powdered drug as well as to determine the effect of vacuum on the 
efficiency of extraction. The results indicate that moderately coarsely powdered 
belladonna root does not imbibe any more menstruum in vacuum maceration than 
in ordinary maceration. 

Effect of Vacuum on Efficiency of Extraction.—Peck (41) concluded from his 
experiments that vacuum maceration increased the total extractive in the prepara- 
tion of tinctures by the maceration process. Such conclusions are not in accord 
with the results of the present study in which it is shown that in macerating bella- 
donna root with an excess of liquid the use of vacuum does not increase the ex- 
traction of alkaloids or total extractive. 

There are two possible explanations for the apparent conflict between our con- 
clusions on belladonna root and those of Peck on vanilla beans and compound tinc- 
ture of gentian. In the first place a close examination of Peck’s data indicates that 
the differences between the vacuum experiments and controls were small and were 
not always in favor of vacuum, hence the differences may be within the experimen- 
tal error. In the second place, since Peck withdrew equal samples from time to 
time for analysis it is possible that his results were not corrected for loss of solvent. 
If correction is not made for loss of solvent, it is to be expected that the product ob- 
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tained under reduced pressure will contain a slightly higher concentration of total 
solids than the control. This is due to the fact that when vacuum is applied to a 
liquid, the liquid evaporates more rapidly and more of the liquid is lost, thus con 
centrating the extracted matter in the macerate. ‘This error was eliminated in our 
experiments by weighing each macerate and calculating the extracted material for 
the entire macerate. Hence, our experiments show conclusively that vacuum does 
not increase the efficiency of extraction of belladonna root in a maceration process. 


SUMMARY. 


A review of the literature indicates that pressure and vacuum have been used 
in various ways in drug extraction for more than one hundred and twenty years. 

Various writers have presumed that vacuum maceration increases the penetra 
tion of menstruum into the drug. Quantitative determinations carried out in the 
present study indicate that moderately coarsely powdered belladonna root does not 
imbide any more menstruum in vacuum maceration than in ordinary maceration. 

Experiments show conclusively that the application of vacuum in different 
ways does not increase the efficiency of extraction of belladonna root in a macera 
tion process 
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DRUG EXTRACTION. XX. THE EFFECT OF VACUUM ON THE 
PERCOLATION OF BELLADONNA ROOT.*! 
BY WILLIAM J. HUSA* AND GEORGE R. JONES. 


In a previous study (1) it was found that the application of vacuum did not 
affect the efficiency of extraction of belladonna root in a maceration process. 

Further research has been carried out to determine the efficiency of ordinary 
percolation of belladonna root as compared with a process of vacuum maceration 
in a percolator followed by ordinary percolation. 


EXPERIMENTAL PART. 


The drug and menstruum used and the methods of analysis were the same as in a previous 
study (1). In all experiments reported in this paper the drug was introduced into the percolators 
in small portions with slight agitation to promote even distribution, and after all the drug had 
been thus introduced it was packed from the top, starting with light pressure which was gradually 
increased 

Experiment 1.—A 250-Gm. portion of moderately coarsely powdered belladonna root was 
packed in the dry state in a pyrex glass tube 64 cm. in length and 4 cm. in internal diameter. The 
tube containing the dry drug was evacuated to a pressure of 9 mm. of mercury for thirty minutes, 
by means of a vacuum pump connected to the receiving flask The menstruum was then added 
under reduced pressure. When the menstruum reached the lower orifice of the percolator tube 
air was admitted and the mixture allowed to macerate for twenty-four hours at atmospheric pres- 
sure. Percolation was then carried out at atmospheric pressure, two successive 125-cc. portions 
of percolate being collected. The experiment was carried out in duplicate and at the same time 
two controls were conducted, following the same procedure except that vacuum was not used. 

In each case the volume of the packed drug was 505 cc. and the length of the drug column 
was between 37 and 38 cm. In the vacuum experiments the liquid reached the lower orifice in 
about 210 minutes while in the controls a time of about 1415 minutes was required. The rate of 
flow was ().6 to 0.7 cc. per minute in the vacuum experiments and about 0.3 cc. per minute in the 
controls 
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TABLE I.—PERCOLATION OF BELLADONNA ROOT WITH AND WITHOUT PREVIOUS VACUUM 
MACERATION. 


Total Alkaloids Extracted in Gm. Total Extractive in Gm 








Vacuum. Control. Vacuum, Control 
A B Cc D. A B Cc D 
First fraction 1.02 1.01 1.12 1.16 20.7 20.4 22.0 71.7 
Second fraction 0.06 0.06 0.00 0.00 14.7 15.0 13.6 16.1 
Total 1.08 1.07 i.e 1.16 35.4 35.4 35.6 37.8 


From the results in Table I it appears that vacuum maceration has no beneficial effect on 
the extraction. In the controls more alkaloids and more total extractive were extracted than in 
the vacuum experiments. A much longer time was required for the first menstruum to reach the 
lower orifice in the controls than in the vacuum experiments, thus allowing a longer time in the 
controls for the liquid to dissolve the plant constituents. It was intended to have a rate of flow 
of 0.6 to U.7 cc. per minute in all cases but the vacuum experiments were completed first and it was 
later found that the controls would not percolate faster than about 0.3 cc. per minute. 

Experiment 2.—In order to duplicate the results of Experiment 1 under conditions of equal 
rates of flow in all tubes the entire experiment was repeated. In the vacuum experiments the 
liquid reached the lower orifice in about 120 minutes while in the controls a time of about 1415 
minutes was required. In all cases the rate of flow was «about 0.2 cc. per minute for the first 
fraction and about 0.29 cc. per minute for the second fraction. The other details were the same 
as in Experiment | except that the collection of percolate was interrupted for fourteen and one 
half hours between the collection of the first and second percolates. 


TABLE II.—-PERCOLATION OF BELLADONNA ROOT WITH AND WITHOUT PREVIOUS VACUUM 
MACERATION. 


Total Alkaloids Extracted in Gm Total Extractive in Gm 

= Vacuum r ~~ Control. Vacuum / Control. 

\ B. Cc i * 'D. A : B. , D. 
First fraction 1.07 1.08 1.11 1.12 20.5 20.0 20.1 19.1] 
Second fraction 0.08 0.08 0.00 0.00 16.5 17.2 15.2 16.2 
Total 1.15 1.16 1.11 :.e 37.0 37.2 35.3 35.3 


In Tables I and II it is seen that in the controls the second fraction of percolate was free 
from alkaloids while in the vacuum experiments the second fraction contained some alkaloids. 
This fact indicates definitely that extraction of alkaloids was more rapid in the controls than in 
the vacuum experiments. In the controls the first menstruum passed through the column of 
packed drug much more slowly than in the vacuum experiments, thus giving the menstruum in the 
controls more time to dissolve the plant constituents, or bringing about more efficient displace 
ment of the first and most concentrated percolate. 

Experiment 3.—It is interesting to note in Tables I and II that in the controls, using o1 
dinary percolation in cylindrical glass tubes, all of the alkaloidal content was extracted in the first 
125 ce. of percolate from 250 Gm. of drug. The first fraction of percolate was thus equivalent in 
alkaloidal content to a double-strength fluidextract. It was thus demonstrated that in the case of 
belladonna root, it is possible to prepare a standard fluidextract by ordinary percolation without 
collection of any weak percolate whatever. 

Further experiments were carried out to determine whether a similarly high efficiency of 
extraction could be attained in ordinary percolation in an Oldberg percolator. The Oldberg 
percolators used were 56.5 cm. in length and 11.3 cm. in internal diameter at the widest part. In 
some cases the drug was packed in the dry state and in other tests the drug was moistened with 
25 cc. of menstruum per 100 Gm. of drug and allowed to macerate for fifteen minutes before 
packing. 

In each case 1200 Gm. of drug were packed in a percolator and twelve hours was allowed 
for maceration after the liquid reached the lower orifice. The percolate was collected in three 
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successive 600-cc. fractions, the rate of flow being 0.6 to 1.0 cc. per minute for the first fraction 
and about 1.0 cc. per minute for the second and third fractions. Percolation was stopped for four- 
teen and one-half hours between the collection of the various fractions. For the drug packed in 
the dry state the volume of the packed drug was about 2300 cc., the length of the drug column 
was about 32 cm. and about 850 minutes were required for the first liquid to reach the lower ori- 
fice. For the moistened drug the volume of packed drug was about 3150 cc., the length of the 
drug column was about 41 cm., and about 320 minutes were required for the first liquid to reach 
the lower orifice. The experiments were conducted in duplicate. 


raABLE III].—ORDINARY PERCOLATION OF BELLADONNA ROOT IN OLDBERG PERCOLATORS. 
Total Alkaloids Extracted in Gm Total Extractive in Gm 


Packed after Packed after 





Moistening. Packed Dry. Moistening. Packed Dry. 

A. B G : D. aorta B Cc asia D. 
First fraction 5.14 4.95 5.08 5.18 79.2 82.7 87.3 4.4 
Second fraction 0.24 U.45 0.18 O.17 83.0 91.4 ti6. 1 54.2 
Third fraction 0.02 0.07 0.03 0.14 53.5 53.1 57.7 58.9 
Total 5.40 5.47 5.29 5.49 215.7 227 .2 211.1 190.8 


The data in Table III indicate that in percolating belladonna root in ordinary percolators 
the rate of extraction of alkaloids was not as rapid as that observed in cylindrical glass tubes. In 
ordinary percolators there was an important proportion of alkaloids in the second fraction and a 
small proportion of alkaloids in the third fraction or weak percolate. However, the results ob- 
tained show that the first 1200 cc. of percolate from 1200 Gm. of drug is capable of yielding a 
fluidextract of U. S. P. XI alkaloid content provided the drug used is very slightly above U. S. P. 
requirements as to alkaloidal content. 


DISCUSSION OF RESULTS. 


Vacuum Maceration Preparatory to Percolation.—In the historical review of a pre- 
vious paper by the present authors (1) it was shown that vacuum maceration pre- 
paratory to percolation has been advocated from time to time for many years. 
A recent advocate is Kessler (2), whose so-called evacolation process is essentially a 
percolation procedure in a single cylindrical tube, using vacuum maceration and an 
evacuated receiver, with careful regulation of the flow of menstruum into the per- 
colator. In spite of the numerous advocates of vacuum methods there is surpris- 
ingly little data in the literature in which exact comparisons are made of the vacuum 
processes with simple percolation. 

The results of the present study show that vacuum maceration preparatory to 
ordinary percolation gives less efficient extraction than when ordinary maceration 
is employed. Our results are in accord with the fact that vacuum percolators 
which were patented years ago have not continued in general use in drug extraction 
ona factory scale. In earlier work of Husa and Yates (3) it was likewise found that 
vacuum maceration conducted in a different manner was of no benefit. 

Preparation of Fluidextracts without Collection of Weak Percolate-——It was 
previously shown by Husa and Huyck (4) that fluidextract of belladonna could be 
prepared without collection of weak percolate by percolation under pressure through 
a long column of drug. In the present paper the same objective has been attained 
in ordinary percolation in cylindrical glass tubes and the same result has been 
closely approached in ordinary percolators. It is unlikely that every drug would 
yield a fluidextract without collection of weak percolate since some drugs are more 
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difficult to extract than others. However, the results obtained indicate that or 
dinary percolation can be made more efficient than has been generally thought and 
that in some cases, at least, a fluidextract can be made without collection of weak 
percolate and without resorting to fractional percolation. 

Proportion of Moistening Liquid.—The results indicating that extraction of 
the alkaloids of belladonna root is equally efficient when the drug is packed dry or 
moistened with 25 cc. of menstruum per 100 Gm. of drug are in accord with earlier 
work of Husa and Yates (3). It was previously shown (3), however, that excessive 
quantities of moistening liquid reduce the efficiency of percolation. 


SUMMARY. 


Vacuum maceration preparatory to percolation has been advocated from time 
to time for many years but surprisingly little data has been published in which 
exact comparisons are made of the vacuum processes and ordinary percolation. 

The results of the present study indicate that vacuum maceration preparatory 
to ordinary percolation gives less efficient extraction than when ordinary macera 
tion is employed. 

It has been found that a full strength fluidextract of belladonna root can be 
prepared by ordinary percolation in a cylindrical glass tube without collecting weak 
percolate or resorting to fractional percolation. 
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DRUG EXTRACTION. XXI. THE EFFECT OF VACUUM IN 
THE EXTRACTION OF CINCHONA.*:! 


BY WILLIAM J. HUSA? AND GEORGE R. JONES. 


In earlier papers by the present authors it was found that the application of 
vacuum in several ways was of no benefit in the extraction of belladonna root by 
maceration or percolation (1), (2). In the present paper a report is given of experi 
ments on the use of vacuum in the extraction of cinchona. — If reduced pressure has 
any general beneficial effect on the extraction of drugs it seems that it should be 
discernible in the extraction of belladonna, which contains a small proportion of 
alkaloids which are relatively easy to extract, or in cinchona which contains a high 
percentage of alkaloids which are comparatively difficult to extract completely. 





* Presented before the Scientific Section, A. Pu. A., Minneapolis meeting, 1938. 
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EXPERIMENTAL PART. 


Materials Used.—All of the drug used was from a thoroughly mixed fifty-pound portion 
of moderately coarsely powdered yellow cinchona containing 8.26 per cent of alkaloids and 8.95 
per cent of moisture. The menstruum used was a mixture of 100 volumes of glycerin, 100 volumes 
of diluted hydrochloric acid and 800 volumes of alcohol as Menstruum I, and a mixture of 4 
volumes of alcohol and 1 volume of distilled water as Menstruum II, as specified in the U.S. P. X 
for fluidextract of cinchona. 

Analytical Methods.—Alkaloids were determined by the U. S. P. X assay for fluidextract 
of cinchona, using asbestos fiber as the absorbent. Determinations of moisture and total extrac- 
tive and calculations of imbibed liquid were made as in a previous study (1). 

Experiment 1. Effect of Vacuum Maceration Previous to Percolation.—Portions of 300 Gm. 
each of moderately coarsely powdered yellow cinchona were packed in cylindrical glass tubes 
64 cm. long and 4 cm. in internal diameter. The drug in the dry state was introduced into the 
percolator in small portions with slight agitation of the percolator to promote even distribution, 
and after all the drug was in the percolator it was packed from the top, starting with light pressure 
which was gradually increased. This method of packing was used for all the vacuum experi- 
ments. In the controls it was found that the menstruum would not pass through the drug 
column and it was necessary to omit forcible packing. In the vacuum experiments the pressure 
in the tubes containing the dry drug was reduced to 8 mm. of mercury for thirty minutes by 
means of a vacuum pump attached to the receiving flask. The menstruum was then added 
under reduced pressure. When the first menstruum reached the lower orifice air was allowed 
to enter and the mixture was macerated for seventeen hours at atmospheric pressure. Percolation 
was then carried out at atmospheric pressure, three successive 150-cc. portions of percolate being 
collected. The experiment and a control without vacuum were conducted in duplicate. 

The tightly packed drug in the vacuum experiments had a volume of about 535 cc. and 
the length of the drug column was about 41 cm. The less tightly packed drug in the controls 
had a volume of about 665 cc. and the length of the drug column was about 49.5cm. It seemed 
desirable to retain the tight packing in the vacuum experiments since the menstruum was able 
to pass through the drug column with sufficient rapidity under these conditions. In the vacuum 
experiments the liquid reached the lower orifice in about 255 minutes while in the controls a time 
of about 1860 minutes was required. 


TABLE I PERCOLATION OF YELLOW CINCHONA WITH AND WITHOUT PREVIOUS VACUUM 
MACERATION. 


Rate of Flow of Percolate in Cc. per Minute. 


Vacuum Control 
\ B. ( D 

First fraction 0.11 0.07 0.26 0.17 
Second fraction 0.19 0.10 0.48 0.27 
Third fraction 0.28 0.17 0.51 0.36 

otal Alkaloids Extracted in Gm Total Extractive in Gm 

Vacuum Control Vacuum, Control. 

B c D A B <a 

First fraction 7.37 7.34 a.m 7.14 48.4 47.1 47.3 45.2 
Second fraction 5.33 5.32 4.84 6.05 32.7 34.9 31.9 36.7 
Third fraction 3.16 3.53 3.23 2.98 18.1 20.6 18.2 16.5 
Potal 15.86 16.19 15.34 16.17 99.2 102.6 97.4 98.4 


The results in Table I indicate that vacuum maceration previous to percolation is of no 
benefit in the extraction of yellow cinchona, the differences between the vacuum experiments and 
the controls being within the experimental error. 

Experiment 2. Effect of Vacuum in Extraction by a Maceration Process.—In the percolation 
of drugs many factors, such as the rate at which the menstruum is added to the drug and the 
rate at which the percolate is collected, must be considered. In maceration with an excess of 
menstruum such factors as mentioned are eliminated, hence more definite conclusions can be 
drawn as to the effect of other factors, such as reduced pressure, on the efficiency of extraction. 
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Four hundred grams of moderately coarsely powdered yellow cinchona were placed in a 
five-liter, round-bottomed flask. The flask was fitted with a two-holed rubber stopper in which 
was placed a separatory funnel and a glass tube for connection to the vacuum pump. The flask 
was evacuated for thirty minutes to a pressure of 12 mm. of mercury. Sixteen hundred grams 
of menstruum I were gradually added through the separatory funnel to the evacuated drug, with 
occasional shaking, taking fifteen minutes for the addition of the menstruum. When all the 
menstruum had been added the vacuum gage showed a pressure of 45 mm. of mercury. Air 
was then allowed to enter the flask and the contents were thoroughly shaken. The mixture 
was allowed to stand at atmospheric pressure for ten minutes with occasional shaking. A partial 
vacuum (pressure of 45 to 50 mm. of mercury) was applied for ten minutes, with occasional 
shaking. The mixture was then allowed to stand at atmospheric pressure for ten minutes after 
which a partial vacuum was reapplied for ten minutes. The mixture was filtered and the macerate 
weighed. The damp marc was also weighed. The above procedure and a control using no 
vacuum were carried out in duplicate. 


TABLE II.—EFFEcT OF REDUCED PRESSURE ON EXTRACTION AND IMBIBITION OF 400-GM 
PORTIONS OF YELLOW CINCHONA 
Weight in Gm. of 


Liquid Imbibed Loss of Total Potal 
in Mare Dry Marc. Macerate. Menstruum Extractive Alkaloids 


A. Vacuum Experiments. 


883.8 188.2 881.5 36 176.0 14.36 
829.1 187.9 928 0 37 176.3 15.06 
Av. 856.5 188.1 904.8 36.5 176.2 14.71 


B. Controls (No Vacuum). 


R69.9 188.6 926.5 0 175.6 13.74 
832.0 178.0 973.0 l 186.2 15.22 
Av. 850.9 183.3 9498 0.5 180.9 14.48 


From Table ITI it is seen that the use of vacuum is of no benefit in the extraction of yellow 
cinchona, the differences between the averages of the vacuum experiments and the controls being 
within the experimental error. 

DISCUSSION OF RESULTS. 

Effect of Vacuum on Extraction by Maceration.—The results indicating that 
vacuum is of no benefit in the extraction of yellow cinchona in a maceration proc 
ess are in accord with earlier results on belladonna root (1). Taken together these 
results show rather conclusively that the application of vacuum is not of general 
benefit in extraction by maceration. 

Effect of Vacuum on Imbibition.—In accordance with earlier results on bella 
donna root (1) it was found that vacuum maceration with an excess of liquid does 
not increase the proportion of menstruum imbibed by the drug. It may be pos 
sible that larger pieces of vegetable tissue, such as chips or blocks, would imbibe a 
greater amount of liquid in vacuum maceration but such is definitely not the case 
with the powdered drugs which were studied. However, it was noticed that in 
vacuum maceration with an excess of liquid the drug appeared to settle better than 
in the controls. Since this is not due to a greater quantitative absorption of 
menstruum it may possibly be due to removal of adsorbed air from the surface of 
the drug particles. 

Effect of Vacuum Maceration Preparatory to Percolation.—The present results 
indicate that vacuum maceration preparatory to percolation is not beneficial in the 
case of yellow cinchona. Similar results were obtained by the present authors in 














Oct. 1938 AMERICAN PHARMACEUTICAL ASSOCIATION 865 


research on belladonna root (2). The results on yellow cinchona are in accord with 
the results of Biichi and Feinstein (3) who found that slight variations of the evaco- 
lation process gave results on cinchona which were inferior in some cases and equal 
in other cases to the results obtained by ordinary percolation. 

Loss of Menstruum.—It is to be expected that in using vacuum there will be a 
greater loss of menstruum than occurs at atmospheric pressure and this expectation 
is borne out by the experimental data. Because of this loss of menstruum and the 
expense of operating vacuum pumps it is clearly inadvisable to use vacuum in drug 
extraction, particularly since no real advantage can be demonstrated relative to 
efficiency of extraction. 

SUMMARY. 


Experiments show that the application of vacuum in several ways does not 
increase the efficiency of extraction of yellow cinchona by maceration or percola- 
tion. Various authors have presumed that vacuum maceration increases the 
proportion of menstruum imbibed by the drug but quantitative studies show that 
this process does not increase imbibition in the case of yellow cinchona. These 
results are in accord with earlier results by the present authors on belladonna root. 
Taken together, these results indicate rather conclusively that the application of 
vacuum is of no general advantage in drug extraction. Disadvantages of vacuum 
methods are the greater loss of menstruum and the cost of ~perating the vacuum 
pumps. 

REFERENCES. 
(1) Husa, W. J., and Jones, G. R., Jour. A. Pu. A., 27, 852 (1938). 


(2) Husa, W. J., and Jones, G. R., Jbid., 27, 859 (1938). 
(3) Biichi, J., and Feinstein, K., Pharm. Acta Helv., 11, 121, 341 (1936). 


PREPARATION OF ALPHA-PHENYLALKANOIC ACIDS AND A STUDY 
OF THEIR BACTERICIDAL AND PHYSICAL PROPERTIES.* 


BY R. H. GOSHORN AND ED. F. DEGERING. ' 


Many organic acids are known to possess some’ antiseptic and germicidal 
power, and attempts have been made at various times to correlate both the struc- 
ture and the physical properties of some of these acids with their bactericidal ac- 
tion. Kuroda and others (1) have found that certain acids were effective antiseptics 
in dilute solutions if the pj, was below 4.5, but were ineffective in the neutral range. 
Daniel and Lyons (2) found that, in an homologous series of acids, there was some 
correlation between bactericidal power and oil-water distribution, solubility and 
adsorption on charcoal. 





* Abstract of a thesis submitted to the faculty of Purdue University by Roland Henry 
Goshorn in partial fulfilment of the requirements for the degree of Doctor of Philosophy in Chem- 
istry, June 1937. 

This project was sponsored by the Mallinckrodt Chemical Works, St. Louis, Mo, 

Presented before the Division of Medicinal Chemistry of the Am. Chem. Soc., Sept. 7, 
1937, at Rochester, N. Y. 

! Chemistry Dept., Purdue Univ., La Fayette, Ind. 
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It was the purpose of this work to study the effect of hydrogen-ion concentra 
tion on the antiseptic and bactericidal action of a series of phenylalkanoic acids, 
and to investigate the relation of structure and certain physical properties to the 
bactericidal action. 

EXPERIMENTAL PART. 

A series of alpha- and omega-phenylalkanoic acids, from benzoic acid to the alpha- and 
delta-phenylvaleric acids, was prepared according to methods found in the literature. 

Preliminary bacteriostatic tests (by the agar plate method) were run on an incomplete series 
of the acids. The results obtained were of doubtful comparative value since some of the agar 
solutions failed to coagulate. Other tests on the same acids whose solutions were brought to a 
pu of approximately seven (by the addition of sodium hydroxide solution) indicated that the 
antiseptic action was greatly reduced by the addition of the alkali. 

In order to obtain comparative values for the different acids, bactericidal tests were run 
using phenol as a standard, and Bacterium coli and Staphylococcus aureus as test organisms 
The results are shown in Table I. Since it was thought that the acidity of the solutions might 
play an important part in determining the amount of dilution necessary to produce a medium in 
which the bacteria could survive, the bactericidal tests were repeated and the py of the solutions 
at their maximum effective dilutions were determined.'! The maximum effective dilutions (in 
Gm./ml.) with the corresponding pa values are shown in Table II. 


TABLE I BACTERICIDAL TESTS ON ALPHA- AND OMEGA-PHENYL SuBSTITUTED ACIDs.* 


Alpha Series Omega Series 
Acid Tested Against.** Colon Aureus. Colon. Aureus 
Phenol 1/150 1/100 1/150 1/150 
Benzoic 1/900 1/700 1/900 1/1000 
Phenylacetic 1/800 1/700 1/500 1/700 
Phenylpropionic 1/950 1/650 1/1000 1/1200 
Phenylbutyric 1/1600 1/1600 1/1300 1/1400 
Phenylvaleric 1/2000 1/2300 1/2500 1/2500 


* Bactericidal tests were made by Professor P. A. Tetrault 
** Maximum effective dilution is expressed in Gm. per ml 


TABLE II.—pu VALUES OF THE AcIDS AT THEIR MAXIMUM EFFECTIVE BACTERICIDAL DILUTION. * 


Acid Tested Against Colon at pu. Aureus at pu. 
Benzoic 1/800 3.00 1/1100 3.10 
Phenylacetic 1/500 3.10 1/500 3.10 
Alpha-phenylpropionic 1/1100 3.32 1/1200 3.33 
Beta-phenylpropionic 1/700 3.33 1/900 3.38 
Alpha-phenylbutyric 1/1200 3.28 1/1200 3:3 
Beta-phenylbutyric 1/1000 3.40 1/750 3.35 
Gamma-phenylbutyric 1/1100 3.48 1/1100 3.48 
Alpha-phenylvaleric 1/2000 3.38 1/1400 3.30 
Delta-phenylvaleric 1/2200 3.75 1/1400 3.62 





* Bactericidal tests were made by Professor P. A. Tetrault. The tests on beta-phenylbutyric 
acid were conducted with a different culture of bacteria than that used in testing the other acids, 
hence the results are only approximate 


Benzoic acid solutions were prepared at px values of 3.5, 4.0, 5.0, 6.0, 7.0 and 8.0 in dilu 
tions of 1/400, 1/250, 1/20, 1/10, 1/10 and 1/5 (Gm./ml.), respectively. Distilled water which 


1A glass electrode, used in conjunction with a Leeds and Northrup Dual Galvanometer, 
was employed in measuring pu. The electrode was checked against buffers of known hydrogen 


ion concentration before and after each period of use. The entire assembly was later checked 
with an electron tube glass electrode outfit. 
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BEEZOICG AaCcID PHENYTLAGCEPTIC acip 
Dilution Dilution 
ox 

1 to 1,000 1 to 1,000 os 
1 to 800 1 to 800 
1 to 600 1 to 600 
1 to 400 1 to 400 
1 to 200 1 to 200 
8 ? 6 5 4 Ss -pE- 8 7 . 5 + s 

ALPHA-PHENYLPROPION IC ACGID ALPHA-PHENYLBUTYRIC acip 
Dilution Dilution 
1 to 1,000 os 1 to 1,000 oz 

1 to 300 1 to 800 

1 te 600 1 to 600 

1 to 400 1 to 400 

1 to 700 1 to 200 
8 ? 6 5 4 3 -pB- 8 7 6 6 4 s 


Fig. 1.—Bactericidal tests, showing maximum effective dilution vs. pu values. * 





* Concentrations are expressed in Gm./ml. The curves marked x show the results 
obtained with Bacterium coli, those marked o with Staphylococcus aureus. The tests were made 
by Professor P. A. Tetrault, Biology Department, Purdue University. 


had been boiled to remove CO, was used in making upthesamples. The required amount of acid 
was weighed into a 150-ml. beaker and 1 ml. less than the calculated equivalent amount of 4.78 
normal sodium hydroxide solution was added. The mixture was diluted to a total volume of 
60-75 ml. with water. The solution was stirred with a mechanical stirrer for a few minutes and 
the electrodes were inserted. Sodium hydroxide solution (approximately one normal) was added 
dropwise to maintain the acid solution near the desired pa. When all the acid had dissolved, the 
final adjustment of the px was made by using a very dilute sodium hydroxide solution, 1/100 
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normal or less. The solution was transferred to a 100-ml. volumetric flask and the beaker, 
electrodes, and stirrer were rinsed well with water of the same py as that of the solution and 
the rinsings were added to the volumetric flask. The flask was then filled to the mark with 
water of the proper px? and the contents thoroughly mixed. The solution was poured into a clean 
dry beaker and the pu was checked, a drop or two of alkali solution being added if necessary. 

By a similar method solutions of phenylacetic acid, a-phenylpropionic acid, and a-phenyl- 
butyric acid were prepared. -The results of bactericidal tests on these solutions are given in Table 
III and Fig. 1. 


TABLE IIIT.—-CoRRELATION OF BACTERICIDAL PROPERTIES WITH Pu. THE MAXIMUM EFFECTIVE 
Ditution (GM./ML.) For A GIVEN pu VALUE.* 


Acid Tested at a pu of 3.5 41.0. 5.0 6.0 7.0. 8.0, Strain 
Benzoic 1/800 1/250 1/20 1/10 1/10 1/10 B.C. 
1/900 1/250 1/20 1/10 1/10 1/5 S.A 

Phenylacetic 1/100 1/60 1/24 1/16 1/12 B.C 
1/100 1/60 1/8 1/4 1/3 S.A. 

Alpha-phenylpropionic 1/500 1/175 1/25 1/10 1/7 B.C 
1/700 1/200 1/25 1/10 1/5 S.A 

Alpha-phenylbutyric 1/600 1/250 1/50 1/10 1/5 B.C 
1/800 1/150 1/12.5 1/10 1/5 S.A 


* Bactericidal tests were made by Professor P. A. Tetrault, Biology Department, Purdue 
University. Hydrochloric acid solution was effective against both organisms at a pu of 2. B.C 
is Bactertum colt, S.A. is Staphylococcus aureus. 


Antiseptic tests on the benzoic acid solutions gave considerably higher results than were 
obtained in the bactericidal tests, and no growth was obtained at a px of 4.0 even when the 
benzoic acid was not present. 

The solubilities of the acids at 25 + 0.2° C. were measured in the usual manner by shaking 
three samples (one of them supersaturated with acid and all containing excess acid) in a constant 
temperature bath until check results were obtained. The amount of acid in a weighed sample of 
the saturated solution was determined by titrating with 0.005 normal sodium hydroxide solution’ 
using phenolphthalein indicator. The results expressed in Gm. of acid dissolved in LOO Gm. of 
water are shown in Table IV. The normalities of the saturated solutions are also shown. 


TABLE IV.—CoORRELATION OF BACTERICIDAL PROPERTIES WITH OIL-WATER DISTRIBUTION AND 
SOLUBILITY. 


Acid Tested Solubility. * Normality.** Oil/ Water 
Benzoic 0.346 0.028 3.977 
Phenylacetic 1.810 0.133 1.853 
Alpha-phenylpropionic 1.171 0.078 5.640 
Beta-phenylpropionic 0.822 0.055 6. 660 
Alpha-phenylbutyric 0.317 0.019 14.417 
Beta-phenylbutyric 0.568 0 O85 11.270 
Gamma-phenylbutyric 0.189 0.012 14.800 
Alpha-phenylvaleric 0.076 0.00438 26.410 
Delta-phenylvaleric 0.061 0.0035 28. 830 


* Solubility is expressed in Gm. dissolved in 100 Gm. of water 








** Normality of a saturated solution. 





' To obtain accurate adjustment to px values of 7 and 8, it is particularly desirable to use 
very dilute sodium hydroxide solution. 

2? The pu of water was adjusted by adding dilute sodium hydroxide or hydrochloric acid 
solution. 

3 The sodium hydroxide solution was standardized against a solution of the organic acid 
of known normality. 
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The oil-water distributions were determined using U. S. P. cottonseed oil and 1/200 
normal solutions of the acids. Equal volumes of oil and acid solution were shaken at room tem- 
perature for twenty hours and let stand to separate. Samples of the water layer were then 
pipetted out and titrated with 0.005 normal sodium hydroxide solution using phenolphthalein 
indicator. From the results of the titration and the known normality of the original acid solution, 
the distribution was calculated. The values are given in Table IV. 

Adsorption on activated charcoal was measured using freshly opened Norit A.! 

Samples of the phenyl substituted acids were made up at strengths corresponding to the 
minimum bactericidally effective concentrations. To 25 ml. of each solution, in an oil-sample 
bottle, 0.1 Gm. of Norit was added. The mixture was shaken for 20 minutes in a mechanical 
shaker, removed and filtered. A 10-ml. sample of the filtrate was titrated with a solution of 
sodium hydroxide, somewhat less than 0.01 normal, standardized against the organic acid solution 
of known concentration. Phenolphthalein indicator was used and nitrogen was bubbled through 
the solutions during the titrations. The amount of acid adsorbed was calculated from the known 
concentration of the original solution, and the results obtained in titrating the 10-ml. sample after 
treatment with activated carbon. 

In Table V are listed the grams and mols of each acid adsorbed. 


TABLE V.—CORRELATION OF BACTERICIDAL PROPERTIES WITH ADSORPTION ON CHARCOAL. 


Acid Tested. Gm./MI1.* Mols/1. Gm, Adsorbed. Mols X 10 
Benzoic 1/800 0.0102 0.0295 0.242 B.C.** 
1/1100 0.00745 0.0223 0.182 S.A. 
Phenylacetic 1/500 0.0147 0.0456 0.335 B.C. & S.A. 
Beta-phenylpropionic 1/700 0.00953 0.0336 0.224 B.C. 
1/900 0.00741 0.0270 0.180 S.A. 
Alpha-phenylpropionic 1/1100 0.00606 0.0214 0.143 B.C. 
1/1200 0.00556 0.02038 0.135 S.A. 
Gamma-phenylbutyric 1/1100 0.00554 0.0224 0.136 B.C. & S.A. 
Beta-phenylbutyric 1/1000 0.00610 0.0244 0.149 B.C. 
/750 0.00813 0.0318 0.194 S.A. 
Alpha-phenylbutyric 1/1200 0.00508 0.02038 0.124 B.C.&S.A 
Delta-phenylvaleric 1/2200 0.00255 0.0110 0.062 B.C. 
1/1400 0.00401 0.0175 0.098 S.A. 
Alpha-phenylvaleric 1/2000 0.00281 0.0121 0.068 B.C. 
1/1400 0.00401 0.0171 0.096 S.A. 


* These values represent the minimum bactericidally effective concentrations. 
** B.C. is Bacterium coli, S.A. is Staphylococcus aureus. 


CONCLUSIONS. 


It may be noted from observation of Fig. 1 that there is a rather definite p, 
at which the organic acid begins to function effectively as a bactericide. These py, 
values are 4.3, 4.4, 5.1 and 5.3 for benzoic acid, phenylacetic acid, a-phenylpro- 
pionic acid and a-phenylbutyric acid, respectively. The corresponding concentra- 
tions (in Gm./ml.) are 1/25, 1/80, 1/170 and 1/100, respectively. By comparing 
the above py values with those at the maximum effective dilutions, Table II, it 
may be concluded that there is a rough correlation between the point at which the 
Py vs. acid concentration curve breaks, and the py of the acid solution at its maxi- 
mum effective dilution in pure water. On the other hand it is evident from the 
above concentrations and the maximum effective dilutions in pure water, Table II, 
that there is no correlation between these values. 





1 The material gave more consistent results than old Norit A or samples of either old or 
freshly opened Norit A that had been heated to 900° C. for one hour. 
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Tables | and IV indicate that for both the alpha and omega series of acids there 
is a correlation between the relative effectiveness as bactericides and (a) the rela- 
tive solubilities (in mols per liter), and (b) the relative distribution coefficients. 
The alpha-phenyl substituted acids are more soluble and have lower distribution 
coefficients than the corresponding omega-phenyl substituted acids (see Table IV). 
This should indicate greater bactericidal effectiveness for the omega acids. How- 
ever, if phenol coefficients' are calculated from the values of Table I, it becomes 
apparent that the reverse is true in several instances. 

As indicated in Table V, the amount of acid adsorbed on activated charcoal, 
at the maximum bactericidally effective dilution, decreases as the length of the 
aliphatic chain increases. 

The effect of diluting the acids to their maximum effective dilution must, 
therefore, more than counterbalance the tendency of the higher molecular weight 
acids to be more completely adsorbed. It may also be noted (Table V) that the 
difference in the number of mols of each acid adsorbed is nearly proportional to the 
corresponding difference in concentration (in mols per liter) at the maximum ef 
fective dilution. This may indicate that at least the primary step in bactericidal 
action is one of adsorption. 

SUMMARY. 


|. Alpha- and omega-phenylalkanoic acids have been prepared and studied. 
2. The bactericidal properties of these acids are rather closely correlated with 
the py of the media. The py, value below which a small decrease in pj, will permit 
a large increase in the maximum effective dilution lies between 5.3 and 4.3 for this 
series. 

4. A correlation exists between the oil-water distribution coefficients and 
the bactericidal properties of these acids. 

4. Adsorption studies indicated that bactericidal action may be closely re- 
lated to adsorption. 
5. The omega-phenylalkanoic acids are less soluble and have slightly higher 
oil-water distribution coefficients than do the corresponding alpha-phenylalkanoic 
acids. 

f. The difference in bactericidal power (as compared to phenol) between the 
omega-phenyl substituted acids and the corresponding alpha-phenyl substituted 
acids is neither very marked nor very consistent. 
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(1) Kuroda, T., Biochem. Z., 169, 281 (1926); Helmholz, H. F., and Osterberg, A. E., 
Proc. Staff Meetings Mayo Clinic, 11, 373-377 (1936); Holling, H. E., and Platt, R., Lancet, 1, 
769-771 (1936); Lyon, D. M., and Dunlop, D. M., Brit. Med. J., 2, 1096-1097 (1935). 





' To find the pheno! coefficient, the reciprocal of the maximum effective dilution of the 
acid is divided by the reciprocal of the maximum effective dilution of phenol under the same 
conditions and against the same organism 
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AN INCOMPATIBILITY, LOW ISO-ALCOHOLIC ELIXIR AND 
AMINOACETIC ACID.* 


BY FREDERICK GRILL. ! 


Problems of prescription incompatibilities usually parallel the therapeutic im- 
portance of a compound, that is, the more important therapeutically a substance 
becomes the more numerous are the incompatibilities associated with the material. 
Aminoacetic acid, glycine, is becoming therapeutically important and the pharma- 
cist is being confronted with new dispensing problems concerning this chemical. 
For some time glycine has been dispensed as a powder with directions to the patient 
which have necessitated including with the prescription a suitable measuring device 
so that the individual may obtain the proper dosage. Now the question arises as to 
whether or not there might be other methods of dispensing glycine. 

This problem was presented to the prescription department and immediately 
it was suggested that a solution of glycine be prepared. Considering the solubility 
of glycine given in standard references as soluble in water and comparatively in- 
soluble in alcohol, the wide range of alcohol concentration possible in Iso-Alcoholic 
Elixir (N. F. VI) and the very pleasant taste of the Elixir, it was thought that this 
official formula of proper alcoholic strength would be a suitable vehicle for glycine. 
It was shown by actual trial that approximately 10°, to 12% alcohol could be added 
to aqueous solutions of glycine without subsequent crystallization of the substance; 
so, using the dosage recommended the following prescription was compounded. 


K 
Aminoacetic acid 60 
Low Iso-Alcoholic Elixis 240 
Aqua g.§ 480 
TABLE I, 
Sample Number. 
l 2 3 4 5 6 ws 8. 
Glvcine 60Gm. 60Gm. 6.0Gm. 6.0Gm. 6.0Gm. 6.0 Gm. 6.0 Gm. 6.0 Gm. 


Low Iso Alco 

holic Elixir 24.0) ce 
Low Iso-Alco 

holic Elixir 


no spt 

orange 24.0 ce 
Alcohol +8 cc 
Glycerin YH ce 
Sucrose 16.0 Gm a pin lea 
Dextrose, C.P 16.0 ce. = 16.0 Gm. 16.0 Gm. 
Glucose, syrupy ih 16.0 ce. eS 
Borax Ea 6.0 Gm. 
Glacial acetic 

acid ; . ; 6.0 ce 
Distilled water 48.0 ce 18.0 ce 48.0 cc 48.0 ce 48.0 ce. 48.0 ce. 48.0 cc. 48.0 ce 





* Presented before the Section on Practical Pharmacy and Dispensing, A. Pu. A., Minne- 
apolis meeting, 1938 
' Pharmacist, Frank Nau, Inc., Portland, Ore. 
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Several liters of this solution were dispensed and after a short time, a period of a 
week or two, portions of the prescription were returned by patients because the solu- 
tion had changed color; they had developed a distinct straw color. 

It is quite obvious that from the standpoint of dispensing this color change in 
the glycine solutions presented a rather important problem, and for that reason it 
was decided to investigate possible reasons for this phenomenon. 

Eight solutions of glycine were prepared after the formulas given in Table I, 
and observed under varying experimental conditions. 

Solutions number one to six, inclusive, were stored in well-stoppered, two- 
ounce prescription bottles, exposed to diffused daylight at room temperature for a 
period of ninety days; and then examined for color, acidity or alkalinity with litmus, 
and tested for the presence of reducing substances with Benedict’s Solution and 
phenylhydrazine hydrochloride. Samples number seven and eight were heated in 
boiling water for fifteen minutes, cooled, examined for color and tested with litmus. 

The results of this work are summarized in Table IT. 


TABLE IT. 
Sample Reaction to Benedict's Phenylhy‘trazine 
Number Color Litmus. Solution. Hydrochloride. 
1 Brown Neutral Reduced Dextrosazone 
2 Brown Neutral Reduced Dextrosazone 
3 Colorless Neutral Noreduction ——......... 
4 Brown Neutral Reduced 
5 Brown Neutral Reduced ob eR woke 
6 Brown Neutral Reduced psa a hes 
7 Brown Alkaline Reduced  —~....... 
8 Colorless Acid Reduced 


Considering the composition of the solution of glycine in Iso-Alcoholic Elixir 
and water, the fact that the Elixir contains sucrose, and the experimental results, it 
is possible to explain the color changes noted by the presence of sucrose. 

It is routinely observed that all reducing sugars have the property of coloring 
alkaline solutions, especially so if the solutions are heated, while reducing sugars 
like glucose usually do not change the color of acid solutions. Further, from a con- 
sideration of the work of Husa and Klotz (1) on syrup of ferrous iodide it may be 
assumed that levulose will color neutral or acid solutions dark. 

These suggestions lead immediately to a possible explanation of the color ob- 
served in solutions of glycine, Low Iso-Alcoholic Elixir and water. Low Iso-Al- 
coholic Elixir contains sucrose, which in the presence of glycine and water is hy- 
drolyzed to glucose and levulose as indicated by Benedict’s Solution and phenylhy- 
drazine hydrochloride solutions. Glucose in alkaline solution will produce color 
and levulose will color neutral or acid solutions; hence, compounds are present in 
the prescription which in acid, neutral or alkaline solution are capable of color 
production. 

In order to overcome the incompatibility it is suggested that the prescription 
be compounded by one of the following methods: the addition of Compound Tinc- 
ture of Cudbear or similar substance that will mask any color change that might 
arise or omit sugars of any kind using other sweetening agents if considered necessary. 
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SUMMARY. 


|. A prescription containing aminoacetic acid, Low Iso-Alcoholic Elixir and 
water developed a light brown to brown color when exposed over a period of time 
to ordinary conditions of air, light and temperature. 

2. The development of color is explained by the hydrolysis of sucrose to dex- 
trose and levulose, both substances capable of producing color in the solutions 
studied. 

4. The incompatibility may be corrected by the addition of color as a masking 
agent or the elimination of sugars of any kind as sweetening agents. 


REFERENCE. 


(1) Husa and Klotz, Jour. A. Pu. A., 23, 8, 780 (1934) 


PRESCRIPTION CASE CONSTRUCTION.* 
BY EMIL C. HORN.! 


Unquestionably recognized as the most important department in the drug 
store, the prescription room is, in many cases, a most inefficiently planned and fix- 
ture-equipped component. Perhaps the reason for this noticeable inefficiency is in 
part due to the fact that at the time of original construction, space was not so vital, 
type of medicinals were of an entirely different nature and methods of medication 
were reversed. Also, well-built cabinets do not wear out, save for finish, and it 
seems so economically unsound to dispose of something still serviceable, that one 
hesitates to place the old relic into retirement in favor of more modern equipment. 
We observe in the majority of instances where a new compounding unit is publicized 
as a boon to building a lucrative prescription practice besides adding prestige to the 
department, the price is prohibitive to general acceptance and no great degree of 
storage efficiency is attained. The average fixture house seems to have been ob- 
sessed with the belief that a lot of small square drawers, suitable for corks only, 
which are now seldom used, was all that was necessary for a prescription case. 
From my experience, I must say no fixture designer knows the requirements for a 
prescription unit let alone possessing knowledge of requirements of individual stores. 
I would under no circumstances want to represent myself as a Moses coming out of 
the bull rushes with a solution to the problem, worthy of general aceeptance, but it 
seems that some advantages have been accomplished, which are worthy of mention- 
ing. As a family’s individual requirements and tastes call for special architecture 
in home construction, so individual requirements necessitate made-to-order pre- 
scription cases. In this paper, I am attempting to convey some original features 
for your consideration in planning your compounding unit. In designing this case, 
I had in mind definite objectives, namely, maximum efficiency, economical yet dur- 
able construction and eye appeal. I felt that more stores possessing outstanding 
departments, the better it would be for the profession as a whole, but in view of the 
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existing economic and social conditions, low cost was imperative to general accep- 
tance. Conservation of space was in our instance a primary objective since the area 
best suited for the prescription room was only 10 x 11 ft. To say we were pitifully 
cramped for space would be a very conservative statement and it was that predica- 
ment which motivated my attempt to solve the problem with some new system for 
stock arrangement. 

I believe all of you present will agree that the old enshrouded and mysterious 
back room is definitely out in favor of the more revealing type of design where neat 
stock arrangement is displayed in enamel-finished, glass-inclosed cases, in pref- 
erence to the old dark or unfinished wood shelving suitable to a back room or stock 
basement only. 

From the foregoing statements, it is self evident that I favor the semi-open de- 
sign which reveals a neat, orderly and systematically arranged stock, providing a de- 
gree of privacy so necessary to present-day methods of medication and permits the 
dispenser to face the patient while compounding. Specific statements when dealing 
with generalities complicate matters when writing a paper, so to accomplish my 
point, I will attempt to enlarge on individual features which may help you in de- 
signing your own case. The over-all height of the entire structure best suited is 
fifty-eight inches. Some facts considered in arriving at that dimension were, maxi- 
mum storage facilities, customers’ eye level and dispensers’ height for comfort and 
visibility. By raising the table height from thirty-six to thirty-eight inches, the 
man of average height maintains an erect, rather than stooped position while work- 
ing. The eight four-foot, glass-inclosed shelves accommodate 192 square, 4-oz. 
chemical bottles which are readily accessible and present an attractive appearance, 
with ample room for surplus storage of '/,-lb. packers back of bottles. The table 
top which measures 19 x 96 inches provides liberal working area and was surfaced 
with a cement-affixed, high-grade linoleum in preference to formica, glass or other 
costly materials. Various type drawers were designed, each for a specific purpose. 
The section of twenty-two shallow drawers are for pills, tablets, tube ointments and 
ounce specialities. The inside depth of 1''/,, inches makes possible the liberal 
number of drawers and is the proper depth for storing bottles such as are used for 
the Caroid tablets, Calcidin, Effervescent tablet cartons, Adrenalin, Neo Syne- 
phrin, Digifoline, etc. Unlimited flexibility is provided by a saw-grooved slot every 
inch of which fits the dividers. To emphasize the efficiency of this drawer I might 
mention that in seven of these drawers, we house as many pills and tablets as for- 
merly required forty feet of shelving. We store an average of fifty-one bottles per 
drawer which if arranged in wall cases would require eighty-one inches or nearly 
seven feet of shelf space. The center panel has a wood slide 14 x 42 inches and a 
label and spatula drawer with individual partitions. The spacious locked narcotic 
drawer provides much room and complies with government regulations. The deep 
drawer below holds graduates and mortars. A divided space is provided for each 
size graduate from 15 to 500 cc. and all size mortars, pestles and funnels, two utility 
drawers are used for clean linen, corks, etc. The right-hand sections of 12-4'/,- 
inch deep drawers are ideal for ample storage of bottles, ointment jars, pill and pow- 
der boxes, packers, dropper service, empty capsules, etc. 

As to general construction, may I enumerate a few features? Plate glass is en- 
tirely eliminated because of its installation cost, time required to maintain clean- 
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liness so necessary in this department and enclosed effect it creates, which we are 
particularly desirous of eliminating. Wood-framed doors were selected because of 
lower building cost. A three-inch counter overhang provides added working area 
and eliminates the necessity of a recessed toe space which would naturally avail less 
area for drawers. The shallow drawers in which bottles are flat was preferred to the 
deeper drawer with standing inserts because of greater flexibility and added storage 
space. Witha clear mental picture of the features which I have attempted to elabo- 
rate on, you can easily design a case to conform to your own requirements. After 
accomplishing many new advantages, and by specific planning to eliminate wasted 
space, we changed a congested department into a systematic and roomy arranged 
one. I believe cost of construction would be a natural question and surprising as 
it may seem you could have this case duplicated to-day at a cost of less than $200.00. 


PRESCRIPTION PROMOTION.* 
BY T. D. HALLIDAY. ! 


Start by identifying your store as a prescription store by signs, window dis- 
plays, etc. Within the store, give the prescription department the space and loca- 
tion it deserves and by all means keep it clean, regardless of whether it is open or 
closed. Above all have sufficient and proper equipment for filling prescriptions and 
display it occasionally. One of the essentials is an adequate library of reference 
books. 

Coéperate with detail men; give them time to inform you regarding new prod- 
ucts before they detail the physician. Then when a doctor phones to you for in- 
formation and when you receive prescriptions for such new items you will be in a 
position to give proper service. Being able to answer your doctor when he calls 
without hesitating or looking up something leaves a good impression. I realize it 
is impossible to carry all prescription items in stock, but the druggist making a bid 
for prescriptions must not look at all items carried in terms of turnover. There will 
always be certain products which will be prescribed very rarely, but which must be 
kept for emergencies; however, these should be kept as low as possible. Never 
turn down a prescription because you do not have the ingredients if it is possible to 
get them. The reputation of always having or getting what is prescribed is an as- 
set to your store. 

The package, whether it be a bottle, jar, tube or box, should be the best pos- 
sible container that can be supplied for the intended use. Each package should be 
identified as coming from your store and should be neat in appearance, easy to use 
and safe. Always remember that the container selected should be the one that will 
be easiest for the customer to use and will best preserve the contents. The package 
should be attractive, of course, but this is secondary to the other points. 

And here enters what I like to think of as the negative phase of merchandising. 
Perhaps I can best illustrate by telling a little story of what happened a short time 
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ago in my store. <A very prominent eye specialist prescribed two drachms of a one 
per cent ointment of atropine. The prescription had previously been filled in an- 
other store and dispensed in a one-ounce nasal tube. You know what it looked like 
and the impossibility of application in the eye. The doctor came to my store and 
wrote the same prescription and stood by until I had filled it, then he took the other 
container from his pocket and told me the history of it. The proper filling and dis- 
pensing of this one prescription has not only won the approval and increased busi- 
ness of the doctor but also of the family for whom the prescription was written, and 
a number of their friends. 


Honesty is the basis of all good-will; it influences customers to depend on you 
and your judgment. How much better off the man who first filled the atropine 
prescription would have been if he had only been honest with himself and his cus- 
tomer. If he had explained to the customer that he could not fill the prescription 
and explained the reason, I cannot help but feel that the customer would have been 
inclined to take his next prescription to him because he had been honest. Never 
promise something to a doctor or customer and then fail to do it. Don’t tell a cus- 
tomer he can get a prescription in ten minutes if it will require thirty minutes to 
fill it. 

Make it a point to always answer the phone yourself or have it answered by 
another pharmacist. Do not have the phone answered by some one who will have 
to call you to take a prescription. Doctors do not like to wait, and one prescrip- 
tion phoned to you is worth several written in the office, even though you may be 
recommended to fill the prescription. There are many other stores and many ex- 
cuses for the patient to go elsewhere, but a prescription phoned in is yours. 

The manner of receiving a prescription is important. How many prescrip- 
tions are lost by soda boys and front clerks? Time and time again this is done by 
some slight remark as: ‘Is this all the doctor gave you?” or “I could fill this.”’ 
Instruct all employees who might receive a prescription to refrain from discussing 
prescriptions with customers. It is much better not to say anything unless it is in 
praise of the physician and the medicine. 

An occasional letter to physicians is helpful. Such a letter should be short 
and should deal with something in which you think the physician will be interested. 
An example: 


“Dear Doctor: 


We have just completed our most successful year. A large part of this is due 
to your help. We want to thank you for the part you have played in this and ask 
your continued support. 

We have tried to prove ourselves worthy of your support by giving you and 
your patients service and merchandise of the highest quality possible to obtain. 
Our prescription and doctors’ supplies invoiced over $10,000. We have tried to 
keep abreast of the times in every respect. 

We want you to feel that this is your Drug Store, and if there is any suggestion 
you can make that will improve our service, or any additional service we might add, 
your ideas would be more than appreciated. Do not hesitate to criticize us, for 
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from your criticism we may remedy our faults and give you what you expect and de- 
serve. Thanks. 
T. D. HALuipay.” 


A medical clientele is based on confidence; much of the patient’s response to 
treatment depends on the confidence he has in his doctor. To this we may add 
that much depends on the confidence which the physician and patient have in the 
ability and integrity of the pharmacist. 


THE VALUE OF A PRESCRIPTION.* 
BY DENNY BRANN.' 

At a recent meeting of the Iowa Prescription Academy of Pharmacy, the sub- 
ject of ‘‘Prescription Pricing’’ was discussed. It was shown that there were many 
systems of schedules followed by the retail pharmacist. 

After the discussion of these schedules, the comment was that many of these 
systems were satisfactory, but that it would not apply to the man discussing it. 
In other words, the pharmacist wants to do his own thinking, which he should do. 
I am sure such men as Lascoff, Seltzer, Lyman and many others do their own think- 
ing, or they wouldn’t be where they are. 

When I have discussed this subject with successful men, they never say they 
can’t get a price because some one else sells it for less. Their reply is, ““They al- 
ways fill a prescription for as economical a price as their ingredients and service 
will permit. This means a prescription should be broken down in several ways. 
The first, of course, is the ingredients. If the start is made by doubling the cost of 
the contents and then a compounding fee, I am wondering how they start, for in- 
stance: If it has codeine in it, as many cough preparations do, they double the 
price of the codeine, and when he doubles it, does he double the cost at the price of a 
15-grain vial, '/s-ounce, one- or five-ounce? In other words, does he give away his 
purchasing power? Then is the ammonia chloride, potassium citrate, syrup of 
orange or whatever it be added, then the compounding fee, or do they say a phar- 
maceutical manufacturer says a half grain of codeine lists at six cents when they make 
this tablet by the thousand and sell it by the hundred? 

Then surely it is worth as much for me to make thirty-two doses and then add 
the price of the other ingredients plus a compounding fee for individual services. 
Can a pharmacist put a definite compounding fee on any prescription? It is surely 
worth more for a compounding fee to measure out and compound a prescription 
with one two-hundredth of a grain of atropine to the dose and know that it is cor- 
rect and put it in with other ingredients to make up a prescription than it is to make 
up a few powders with 10 grains of calcium, magnesia or a bottle of Elixir Glycero- 
phosphate compound. 

Unless the use of a prescription, the number of doses, and the ability of the pa- 
tient to pay, the attitude of the doctor, and many other things are taken into dis- 
cussion, it is hard to regulate the value of the prescription. 
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The matter of proprietary remedies, of course, guides the price on many pre- 
scriptions. The professional store is always subject to the whims of a pharmaceu- 
tical manufacturer. He contends that he has done a lot of research work and is en- 
titled to a good price, which we concede. But we do not think we should be forced 
to a twenty-five per cent gross profit for many reasons. First, we must give the 
R special attention in respect to offering the preparations, sometimes obtaining 
them by special delivery or transportation, using part of the package plus a small 
turnover, and the repackaging of the same. 

Our time is short on this subject, but I think it should have some discussion. In 
other words, a retail pharmacist in a laboratory all the time is working out individual 
problems and formulas, and each time he cuts a price on a prescription he injures 
himself, the profession and the customer for he destroys confidence in all of them. 
I am sure none of us would enjoy a pair of shoes without a lining even though the 
public does not see the inside of them. 

Going back to the beginning of this paper, I would like to hear a discussion on 
the price of the ingredients in a prescription, whether the price is in proportion to 
the five-pound cost, or the quarter-pound cost if only a half ounce is used. 


CUTICOLOR PREPARATIONS.* 
By BERNARD FANTUS! AND H. A. DYNIEWICZ. ' 


It is a remarkable fact that Calamine Lotion, first used in 1907, has become one 
of the leading preparations, in point of usage, of the National Formulary as shown 
by the Gathercoal report (1) from which we learn that, from a usage of 12.5 per 
10,000 prescriptions in 1926, it has more recently been called for in 44 prescriptions 
per 10,000, and that the total prescription usage of calamine in all its forms 
amounted to 95 per 10,000 prescriptions. 

In the Fourth (1916) Edition of the National Formulary, prepared calamine 
was described as ‘‘native zinc carbonate containing a varying amount of zinc sili- 
cate, calcined at a mederate temperature; or calcined zinc carbonate, containing 
a small amount of ferric oxide.”’ In the Fifth and Sixth Editions of the National 
Formulary, prepared calamine was recognized as zinc oxide containing a small 
amount of ferric oxide. In other words, the native calcined mineral was substituted 
for by an imitation because a much more uniform product so far as color is concerned 
and one free from grittiness was thereby produced. That this substitution did not 
interfere with the usefulness of the preparation may be assumed in view of the pro- 
gressive increase in usage of the lotion. 

Even though it is freely admitted that calamine lotion may have other virtues 
than the fact that it is somewhat skin-colored, we have taken the proposition for our 
thesis that skin-colored (‘‘cuticolor’’) preparations should, in general, be preferred in 
dermatology to those with other colors, and that the use of skin-colored preparations is 
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mandatory, so far as possible, on surfaces of the body exposed to view. If this proposi- 
tion is to be carried out to its logical conclusion, then it is the duty of Pharmacy to 
furnish the dermatologist as complete a cuticolor materia medica as possible; 
and it has been our endeavor to make a start in this direction. 


CUTICOLOR POWDER. 


Since, in our opinion, calamine is nothing more or less than an attempt to give 
zine oxide a skin color, it seems rational that a closer attempt at skin color should 
be made than is represented by the calamine which is pink rather than flesh-color 
and is not obtainable even in anything like standardized color. 

We suggest the following formula with the hope that it might challenge further 
improvement : 

I. Zinct OxrpuM CUTICOLOR. 


Cuticolor Zine Oxide. 


Red ferric oxide 3.0 Gm. 
Yellow ferric oxide 4.0 Gm. 
Zinc oxide 93.0 Gm. 
Mix. 


The yellow ferric oxide, be it noted, is of the same chemical composition as the 
red ferric oxide (Fe.O;), the former being obtained by a cold process, while the latter 
is prepared with the aid of heat. 

The chief change from the official calamine, which contains 98% zine oxide 
and approximately 2% of red ferric oxide, is the addition of yellow ferric oxide 
which gives the powder a color closely matching that of an average Caucasian. 

As an illustration of the manner in which cuticolor powder might be used as a 
vehicle for medicine, the following prescription may be cited: 


R No. 1. 
Precipitated sulfur 3.0 Gm. 
Cuticolor powder 30.0 Gm. 
Mix. 


It should be noted that, while in liquid preparations sulfur and the iron of 
calamine or of cuticolor powder are incompatible, there is no incompatibility with 
sulfur in dry preparations or in ointments. 

We also offer a formula for cuticolor titanium dioxide, which is needed, be- 
cause of better covering qualities, in the preparation of the cuticolor cream salve 
to be submitted. 

If. Trranu Droxrpr CuticoLor 


Cuticolor Titanium Dioxide. 


Red ferric oxide 6.0 Gm. 
Yellow ferric oxide 8.0 Gm. 
Titanium dioxide 86.0 Gm 


Mix them by trituration 


If this cuticolor titanium dioxide is employed instead of the cuticolor zine oxide 
in all the other preparations here submitted, a much superior product is secured. 
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Should clinical trial justify the greater expense, it may become desirable to employ 
the titanium dioxide instead of the zine oxide in all these preparations. We find 
the titanium dioxide a necessary ingredient of the cuticolor cream salve that may be 
used for covering skin blemishes. 


CUTICOLOR LOTION. 


In view of the popularity of calamine lotion, any attempt to improve its 
quality is of interest. We believe we have accomplished improvement of this lo- 
tion in two respects: first, by making it more nearly skin color; and, secondly, by 
lessening its rapid sedimentation rate. By using ‘“‘cuticolor powder”’ instead of the 
mixture of calamine and zinc oxide as directed by the National Formulary, we secure 
a truly flesh-colored lotion; and, by adding to the lotion 2.5°% bentonite, we ob- 
tain a perfect and practically permanent suspension. 

For the stabilizing of calamine lotion, gums have been tried and found wanting. 
When acacia (2%) is used, there is a tendency for it to produce a cement-like sedi- 
ment on standing, which cannot be reincorporated by shaking. Tragacanth (1%) 
and Karaya ('/:%) do not keep the material in suspension for any length of time. 
The general disadvantage of gums is that they are prone to fermentation and that 
on drying they leave a sticky film behind. 

We therefore noted with interest the following formula published in the 
Perfumer and Essential Oil Record (2), which compares with the National Formu- 
lary preparation as follows: 


CALAMINE Lotion, N. F. VI. CALAMINE LOTION (IMPROVED) 
Prepared calamine 80 Gm Calamine, sifted 140 Gm. 
Zinc oxide 80 Gm. Bentonite 30 Gm. 
Glycerin 20 ce. Zine sulfocarbolate 40 Gm. 
Solution of calcium hydroxide, Glycerin 40 ce. 

to make 1000 cc Witch-hazel extract 200 ce. 
Water 550 ce. 
1000 cc 


Bentonite.—The chief improvement in this formula is the stabilization secured 
by the bentonite. This interesting substance is a non-refractory clay, derived from 
the shale of the Fort Benton formation in the upper Missouri valley. It is also 
known as mineral soap or soap clay and consists chiefly of hydrous silicates of 
aluminum, magnesium and iron. Prominent characteristics are its colloidal nature 
and its ability to adsorb water with consequent diffusion through the liquid and 
formation of a slippery jell. 

One per cent of bentonite in water yields a thin colloidal suspension. The 
more bentonite is used, the thicker the preparation becomes; and 2.5% is about 
as much as can be used in a lotion. Ten per cent gives a paste with a py of 7.445. 
It may be of interest to note, in passing, that bentonite is a good adsorbent for bases. 
Thus, 1.0 Gm. of bentonite adsorbs 0.35 Gm. of methy'ene blue, 7. e., one-third of 
its weight! There is, on the other hand, no appreciable adsorption of eosin. 

The high degree of colloidality of bentonite is shown by line 4 of Table I: 
there being no sedimentation even after days of standing, excepting for some coarse 
particles contained in the bentonite. It is desirable that bentonite be freed from 
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TABLE I.—SEDIMENTATION LEVEL. DISTANCE OF THE UPPER SURFACE OF THE SEDIMEN1 
FROM THE SURFACE OF THE FLUID AFTER STANDING FOR THE SPECIFIED TIME. 
15 Min. 30 Min. 45 Min. 60 Min. 75 Min. 24 Hrs. 96 Hrs. 
1 Zine oxide 1.6 
water to 10.0 5mm. 15mm. 23mm. 23mm. 23mm. 32mm. 32 mm. 
2 Calamine 1.6 
water to 10.0 2imm. 25mm. 30mm. 30mm. 30mm. 34mm. 34mm. 
3 Calamine 0.8 
zine oxide 0.8 
water to 10.0 Iwmm. 2lmm. 28mm. 28mm. 2mm. 33mm. 33 mm. 
4 Bentonite 0.3 
water to 10.0 0 0 0 0 0 0 0 
5 Calamine 0.8 
zinc oxide 0.8 
bentonite 0.1 
water to 10.0 1 mm. 5mm 6 mm. 6 mm. 7mm. 19mm. 21 mm. 
6 Calamine 0.8 
zine oxide 0.8 
bentonite 0.2 
water to 10.0 0 0 1 mm. 1 mm, 2 mm. 5mm. 14mm. 
7 Calamine 0.8 ° 
zine oxide 0.8 
bentonite 0.3 
| water to 10.0 0 0 0 0 0 0 l mm. 
| 
8 Calamine 0.8 
zine oxide 0.8 
lime water to 10.0 25mm. 29mm. 80mm. 30mm. 380mm. 33mm. 34mm. 
9 Calamine 0.8 
zine oxide 0.8 
bentonite 0.3 
lime water to 10.0 5mm. 9mm. lOmm. 10mm. 12mm. 18mm. 19mm. 
10 Calamine 0.8 
zinc oxide 0.8 
karaya 0.05 
water to 10.0 7mm. Ilmm. 12mm. 15mm. 15mm. 33mm. 36 mm. 
11 Calamine O.8 
zinc oxide O.8 
tragacanth 0.1 
water to 10.0 S mm 10mm. 10mm. 10mm. 12mm. 15mm. 20 mm. 
12 Calamine 0.8 
zinc oxide 0.8 
acacia 0.2 
water to 10.0 0 1 mm. 2mm. 2 mm. 3mm. 24mm. 53 mm. 


these coarse particles by decanting the solution from the sediment. It is, of course, 
still more desirable that bentonite, free from these coarse particles, be obtainable 
on the market. Until it is, the coarser particles should be sifted out by means of 
bolting cloth or separated from it by means of sedimentation. 
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When we add bentonite to calamine lotion in increasing quantities, we find 
that one per cent (line 5) and two per cent (line 6) are not quite sufficient to stabi- 
lize it; but that three per cent (line 7) does so, providing distilled water or rose water 
is used. When lime water is employed (line 9), the lotion sediments to 18 mm. be- 
low the surface level after 24 hours (Fig. 1). The bentonite also adds ‘‘body”’ to 
the lotion. It requires more than five per cent of bentonite to stabilize the lotion 
in the presence of lime water. That it is not the calcium but alkalinity which is 
responsible for the sedimentation noted is shown by the fact that sodium hydroxide 
solution of the same degree of alkalinity (approximately, py 10.0) produces the same 
degree of separation. 

Bentonite is useful only for suspension of alkaline insoluble substances, 
e.g., chalk. By means of it we are able to produce a permanently stable chalk mixture! 
All the acid lotions, such as lotion of lead and opium, white, yellow and black wash, 
that have a py of about 6.0, are in- 

compatible with bentonite (py 8.0), 
Oana ed seeenaee seenE eee coe eeeee anneal which not only does not prevent sedi- 
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Note: The rate of sedimentation of the official 
calamine lotion is lessened by bentonite; and s hig 
there is no sedimentation in the cuticolor lotion bentonite. By clinical test at the Cook 


County Hospital it has been found that 
this lotion gives the same results as those secured by calamine lotion. It is much 
better liked, and a 4-ounce bottle of cuticolor lotion seems to last as long in use as 
an 8-ounce bottle of calamine lotion. 


Ill. Lorro CuTicoior. 


Cuticolor Lotion. 


Cuticolor powder 15.0 Gm. 
Bentonite 2.5 Gm. 
Stronger rose water, to make 100.0 ce. 


To prepare a smooth colloidal sol of the bentonite in rose water, mix the bentonite with 
the rose water and allow to,stand for several hours, or over night, until the sandy sediment has 
deposited, and then decant. To the cuticolor powder in a mortar add the bentonite sol in por- 
tions, with trituration after each addition. Gradually add sufficient rose water-bentonite sol to 
make the product measure 100 cc 


We also offer the following formula as an improvement over the phenolated 
calamine lotion: ° 
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IV. Lorro CuTricoLoR PHENOLATA. 


Liquefied phenol 0.5 ce. 
Cuticolor lotion, to make 100.0 ce. 
Mix 


The percentage of phenol has been intentionally reduced to 0.5% as derma- 
tologists consider this sufficiently strong and preferable to the greater concentration. 

That this cuticolor lotion may be used as vehicle for certain dermatologic 
remedies, the following prescriptions may show: 


R No. 2 R No. 3. 
Resorcinol 10.0 Gm. Solution of coal tar 10.0 ce. 
Cuticolor lotion, to make 100.0 ec. Cuticolor lotion, to make 100.0 ee. 


As previously mentioned, sulfur must not be added to cuticolor lotion as it 
produces a black precipitate with the iron. 

A further decided improvement of the lotion is secured when cuticolor titanium 
dioxide is employed instead of the zinc oxide. 


CUTICOLOR CREAM. 

Since calamine lotion is frequently too drying in its effect, calamine liniment 
is used as a succedaneum in such cases. Unfortunately, this preparation is entirely 
innocent of cosmetic qualities. We believe we have introduced such qualities in 
the following formula that we would like to recommend as an improvement over the 
calamine liniment. 


V. CREMOR CUTICOLOR. 


Cuticolor Cream. 


Compound spirit of rose geranium 0.3 ce. 
Cuticolor powder 15.0 Gm. 
Olive oil 50.0 ce. 
Solution of calcium hydroxide, to make 100.0 cc. 


Mix the cuticolor powder with the olive oil, and gradually add the solution of calcium hy- 
droxide, with constant agitation; and finally the compound spirit of rose geranium. 


To give this dermatotherapeutic preparation some cosmetic qualities, we tenta- 
tively suggest the employment of a ‘“‘compound spirit of rose geranium” for which 
we submit the following formula: 


COMPOUND SPIRIT OF ROSE GERANIUM. 


Oil of spearmint 1.5 ce. 
Oil of rose geranium 10.0 ce. 
Alcohol, to make 100.0 ce. 


This spirit might also be useful for the flavoring of other skin remedies. It is, 
of course, very much less expensive than is oil of rose. 

We believe we need such formulas in the N. F. in view of the present poverty 
of our official books in flavoring preparations. 

In explanation of the proposed title ‘“‘cuticolor cream’’ we desire to point out 
that the term “‘liniment’’ should, in our opinion, be applied only to preparations 
that are to be rubbed in. Neither ‘‘calamine liniment”’ nor “‘lime liniment”’ are 
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thus employed. We therefore believe that the term ‘“‘cream’’ should be used in- 
stead of “‘liniment.”’ 


CUTICOLOR PASTE. 


Bentonite is so colloidal as to produce a beautiful, smooth paste when mixed 
with water. The following formula is offered with the hope that it might find use 
in dermatology by reason of its clinging quality: the bentonite causing the powder 
to adhere to the skin quite tenaciously in form of a water-soluble skin-colored 
film. 


Vi Pasta CUTICOLOR 


Cuticolor Paste. 


Liquefied phenol 0.5 ce 
Cuticolor powder 15.0 Gm 
Bentonite (sifted) 10.0 Gm 
Stronger rose water 75.0 ce 


Mix the bentonite (sifted through bolting cloth) with the rose water and the phenol and 
permit to stand until a jelly has formed. To the cuticolor powder contained in a mortar, add 
this gel and triturate until a smooth paste results 


Cuticolor paste is essentially the solidified cuticolor lotion. Its therapeutic 
qualities will therefore be the same as those of calamine lotion over which it has the 
advantage that a thicker film may more readily be applied. Some preservative is 
necessary because of the tendency for this paste to develop mold growth on standing. 
One-half per cent of phenol should not only be unobjectionable when used for this 
purpose, but might also add an antipruritic quality. It is essentially a “‘mud pack”’ 
formula. 

This paste may be medicated by the same agents that may be used with cala- 
mine lotion. It is improved by the employment of titanium dioxide instead of the 
zine oxide. 


CUTICOLOR VARNISHES. 


It seems that dermatology will be enriched in its resources by the introduction 
of varnish preparations of various kinds: for a dermatotherapeutic agent should at 
least stick to the surface to which it is applied until it has accomplished its purpose, 
just like a good postage stamp. 

The following two cuticolor varnishes might be of use: ‘“‘cuticolor tragacanth 
paste” and “‘cuticolor gelatin paste.”’ 


VII. Pasta TRAGACANTH.® CUTICOLOR 


Cuticolor Tragacanth Paste. 


Liquefied phenol 0.5 ce 
Compound spirit of rose geranium 0.5 cc. 
Tragacanth 5.0 to 7.0 Gm.* 
Cuticolor powder 15.0 Gm. 
Glycerin 5.0 ce. 

Water 80.0 ce 


* According to quality of the tragacanth. 
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Mix the powdered tragacanth with the water to which the glycerin and phenol have been 
added and permit to stand for 24 hours. Strain through cheese cloth. To the cuticolor powder 
in a mortar add the tragacanth paste in portions with active trituration until a smooth paste re- 
sults, and finally add the compound spirit of rose geranium. 


Owing to the proneness of tragacanth gel to mold, preservative is necessary 
and we have chosen phenol for the above-stated reason. This paste should have a 
special value for the treatment of facial dermatitis, such as that occurring in ‘‘in- 
fantile eczema.”’ It should likewise, suitably medicated, be superior to many oint- 
ment formulas for covered portions of the body. 


VITl Pasta GELATINI CUTICOLOR 


Cuticolor Gelatin Paste. 


Glycerinated gelatin 20.0 Gm 
Glycerin 35.0 ce 
Cuticolor powder 10.0 Gm. 
Distilled water 35.0 ce. 


Mix the cuticolor powder with glycerin, add water and incorporate with glycerinated 
gelatin previously melted on the water-bath. Continue mild heat, with stirring, until a homogene- 
ous mixture is obtained; then pour into chilled molds and allow to congeal. 


This preparation is advocated for the application of ‘‘Unna’s boot”’ in the treat- 
ment of varicose eczema of the lower extremities instead of the ‘‘dead white”’ zinc 
glycerogelatin, the color of which, because so conspicuous, is objectionable, most 
especially to women. 

CUTICOLOR OINTMENTS. 


The calamine ointment of the National Formulary is quite devoid of cosmetic 
qualities; and we believe that, in offering the subjoined formula for cuticolor oint- 
ment, we at one and the same time furnish an improvement upon calamine oint- 
ment and a “‘sunscreen’’ preparation that can be made with readily available, in- 
expensive, official substances. The sunscreen value is shown by the protective 
value of cuticolor ointment since this ointment protects against sunburn. 


IX. UNGUENTUM CUTICOLOR 


Cuticolor Ointment. 


Cuticolor powder 15.0 Gm 
Liquid petrolatum 10.0 ce. 
Woolfat, anhydrous 12.5 Gm. 
Yellow petrolatum 37.5 Gm. 
Stronger rose water 25.0 ce. 


Mix the yellow petrolatum and woolfat and incorporate the stronger rose water in small 
portions until completely emulsified. To this add the cuticolor powder and triturate thoroughly 
until well mixed. Finally add the liquid petrolatum and mix until the product is smooth. 


This ointment may, for example, be used as a base for the following prescrip- 


tions: 
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R No. 4. R No. 5. 
Precipitated sulfur 6.0 Gm. Ammoniated mercury 1.2 Gm 
Cuticolor ointment 24.0 Gm Cuticolor ointment 30.0 Gm 
Mix. Mix 

R No. 6 

Salicylic acid L.0 Gm 

Cuticolor ointment 30.0 Gm 

Mix 


For cerate consistency we offer the following formula 


X. CreRATUM CUTICOLOR 


Cuticolor Cerate 


Cuticolor powder 15.0 Gm 
White wax t.0 Gm 
Woolfat, anhydrous 4.0 Gm 
White petrolatum 77.0Gm 


Melt the white wax with the woolfat and the white petrolatum. Mix the cuticolor powder 
intimately with the melted mixture so as to produce a smooth, homogeneous cerate 


This is identical with the formula for calamine ointment (‘‘Turner’s Cerate’’) 
of the National Formulary, excepting for the employment of cuticolor powder in- 
stead of calamine, and of white wax and white petrolatum instead of the yellow 
rarieties. 

We also offer a formula for a skin-colored “‘vanishing cream” that might have 
special value as a covering for skin blemishes. 


XI. CREMENTUM* CUTICOLOR 


Cuticolor Cream Salve.* 


Cuticolor titanium dioxide 30.0Gm 
Glycerin 1.5 ce 
Vanishing cream 70.0 Gm 


Mix thoroughly 


* We propose the term ‘“‘crementum”’ for the Latin and ‘“‘cream salve’’ for the English titk 
of vanishing cream. We suggest that the term ‘‘cream’’ (Lat. cremor) be used in Pharmacy to 
indicate water emulsions of liquid consistency and “cream salve’’ (Lat. crementum) for water 
emulsion of ointment consistency. We also believe that the term “water emulsion’’ Should be 
preferred to “oil-in-water emulsion’ and “oil emulsion” to “water-in-oil emulsion.”’ 


We believe that this preparation should find good use for the covering of skin 
blemishes; and, if the standard color does not sufficiently match the individual skin 
on which it is to be applied, a light covering of the individual’s special ‘‘face powder”’ 
will complete the covering of the objectionable mark. 

The following formula for ‘“‘vanishing cream”’ is also submitted with the hope 
of its possible simplification and final adoption by the National Formulary. 
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XII. CREMENTUM. 


Cream Salve. Vanishing Cream. 


Sodium borate 1.5 Gm. 
Triethanolamine* 1.5ce 
Woolfat, anhydrous 2.5 Gm. 
Cetyl alcohol** 5.0 Gm. 
Liquid petrolatum 6.5 ce 
Stearic acid 15.0 Gm. 
Water 75.0 ce 


Melt the stearic acid, liquid petrolatum, cetyl alcohol and woolfat at 70° C. In another 
vessel heat the triethanolamine, sodium borate and water to the same temperature. Add the 
melted wax mixture to the triethanolamine solution and stir until homogeneous. Then stir 
oceasionally until cool 

* Triethanolamine.—This is an ammonia-like organic base, of a high degree of emulsify- 
ing power, due to the fact that it combines with acid materials to form soap-like compounds 
Although it is not official, its pharmaceutic qualities are such that it deserves to be known and 
used. 

** Cetyl alcohol, obtained by purification procedures from spermaceti (cetaceum), is an ex- 
cellent emulsifier and stabilizer in emulsions imparting to them a smoothness and whiteness other- 
wise not obtainable. It is perfectly stable and never turns rancid and in these ways is superior 
to spermaceti. 


OTHER SKIN COLORS. 

The proposed coloring of cuticolor powder might qualify as an average “‘bru- 
nette’’ shade, which seemed to match the majority of skins on which it was tried. 
It may possibly be desirable to introduce variations such as ‘“‘blonde,”’ “‘tan’’ and 
“brown.” 

To illustrate how easy it is to secure other skin coloring we offer the following 
formula for brown cuticolor powder: 


XIII. Purtvis Cutrrcotor BRUNUM 


Brown Cuticolor Powder. 


Red iron oxide 20.0 Gm. 
Yellow iron oxide 4.0 Gm. 
Blood charcoal 14.0 Gm. 
Zinc oxide 62.0 Gm. 


It is obvious that all the various cuticolor preparations above described can be 
made with the brown cuticolor powder instead of the other. We may illustrate this 
use by the following formula: 

XIV. Lotro CuTIcoLor BRUNA. 


Brown Cuticolor Lotion. 


Brown cuticolor powder 15.0 Gm. 
Bentonite 2.5 Gm. 
Stronger rose water, to make 100.0 ce. 


Prepare in the same manner as cuticolor lotion (III), see above. 
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SUMMARY. 


1. Skin-colored preparations (‘‘cuticolor preparations’’) should in general be 
preferred in dermatology over those of other colors and their use is mandatory so far 
as possible on surfaces of the body exposed to view. 

2. Calamine should be improved by making its color more nearly that of the 
average Caucasian skin. This can be done by the addition of 4°% yellow ferric 
oxide and the name ‘“‘cuticolor powder”’ is proposed for it. 

3. Calamine lotion can be improved by the use of cuticolor powder and the 
addition of 2.5% bentonite. The name “cuticolor lotion” is proposed for this 
improved preparation. 

4. Bentonite is an excellent suspending medium for calamine, zinc oxide, 
precipitated chalk and other non-acid bodies. 

5. A bentonite paste is offered as a possibly useful drying pigment for the 
skin. 

6. Two different formulas are offered for water-soluble varnishes to be ap- 
plied to the skin: one with tragacanth and the other with gelatin, as these are re- 
quired for different purposes. 

7. We offer formulas for three different ¢uticolor salves: ‘“‘cuticolor oint- 
ment,’ “‘cuticolor cerate’’ and “‘cuticolor cream salve’’ as these may be needed for 
different effects. 

8. A formula for cuticolor titanium dioxide as well as for brown cuticolor 
powder is given, the former as an improvement over the zinc oxide preparation and 
the latter for the purpose of matching brown skin color. 


CONCLUSION. 


All applications to the exposed surface of the skin should be made with the use 
of skin-colored preparations. 
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HOSPITAL PHARMACY STANDARDS DEPENDENT ON 
ORGANIZATION.* 


BY HAZEL E. LANDEEN.! 


The Tower of Babel, the world’s first skyscraper, was a failure because of hurry. 
The workers mistook their arrogant ambition for inspiration. They had too many 
builders and no architect. They thought to make up the lack of a head by a super- 
fluity of hands. This is a characteristic of hurry. It seeks ever to make energy a 
substitute for a clearly defined plan—the result is ever as hopeless as trying to trans- 
form a hobby horse into a real steed by brisk riding. 


* Presented before the Sub-Section on Hospital Pharmacy, A. Pu. A., Minneapolis meeting, 





1938. 
' Pharmacist, St. Luke’s Hospital, St. Paul, Minn. 
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By the preceding, the writer does not intend to infer that hospital pharmacists 
are showing themselves to be in too much of a hurry to accomplish a definite end in 
raising Hospital Pharmacy standards. Quite the contrary! As a group, I believe 
the majority of us are guilty of sitting back and letting others—that is, pharmacy 
educators and members of pharmacy boards carry too much of the responsibility 
of raising our standards to a level in keeping with the professional dignity which is 
our due. The initiation of this responsibility, no doubt, has been brought about 
only through the recent work and militant attitudes of a few scattered workers in 
our field. It is my belief that in the most of us the lack of and indifference to Hos- 
pital Pharmacy standards has produced only a basic emotion of resentment. The 
reaction to this, though authentic, is tardy and inadequate. A negative attitude is 
productive of impotent criticism and of superficial or unreasoning action. It is 
vindictive rather than constructive. Proper organization based on an understand- 
ing of the problems confronting the hospital pharmacist is the only means of attain- 
ing our objective. 


The American College of Surgeons recognized the fact that pharmaceutical 
service, although extensively used, was not being given the consideration it deserves. 
Accordingly, it urged compliance with a minimum standard for pharmacies in hos- 
pitals, hoping thereby to insure the safety and efficiency of the pharmacy service. 
This standard appears in the latest manual of Hospital Standardization. In brief, 
it stipulates that the hospital shall have either the full-time service of a graduate 
registered pharmacist or shall receive pharmaceutical service from an approved 
nearby pharmacy; shall appoint a pharmacy committee composed of members 
from the several divisions of the medical staff, the pharmacist acting as secretary of 
the committee; shall maintain an adequate pharmaceutical reference library; shall 
use drugs, chemicals and pharmaceutical preparations of recognized quality; and 
shall delegate to the pharmacist supervision over the routine preparation of injec- 
tible medication and sterilization of all preparations he himself prepares, the routine 
manufacture of pharmaceuticals, the dispensing of drugs, chemicals and pharma- 
ceutical preparations, the filling and labeling of all drug containers issued to nursing 
units from which medication is to be administered, a semi-monthly inspection of all] 
pharmaceutical supplies on nursing units, the maintenance of an approved stock of 
antidotes, the dispensing of all narcotic drugs, chemicals and pharmaceutical 
preparations used in the treatment of patients, specifications for the purchase and 
storage of biologicals and all operations wherein a ready knowledge of weights and 
measures in all systems is necessary. 


There are an estimated 7000 hospitals in the United States. What percentage 
of these meet the minimum requirement for pharmacy service as outlined by the 
American College of Surgeons, I do not know. As the writer understands it, the 
minimum requirement for Hospital Pharmacy service recommended by the Ameri- 
can College of Surgeons constitutes a suggestion and is in no wise backed up by law. 
Hospitals with grade A ratings are expected to meet this standard and no doubt 
feel they do when they employ a pharmacist full or part time or have their pharma- 
ceutical needs taken care of by a nearby store. But, in how many of these hospitals 
is there a pharmacy committee composed of members from the several divisions of 
the medical staff? In how many is there a definite drug policy? How many main- 
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tain an adequate pharmaceutical library, adequate equipment, facilities and space 
for rendering this most important public health service? 

The pharmacy student who has completed a four-year course in Pharmacy is 
well equipped to manage and conduct a Hospital Pharmacy with a maximum ef- 
ficiency of professional service. Where there is no hospital pharmacy committee, 
however, and therefore no drug policy, the pharmacist too often finds that his pro- 
fessional service must be adjusted to meet the requirements of a costs-minded ad- 
ministrator. This is by no means true in every case where there is no pharmacy 
committee. Many hospital administrators are keenly aware of the service ren- 
dered by the pharmacy. But for those who are not a pharmacy committee is the 
logical body to determine the hospital's pharmaceutical activities. 

It is only comparatively recently that hospital pharmacists have become group- 
minded. ‘They gradually began to wonder if others in the same work encountered 
the same difficulties and how their problems simulated or differed from their own 
and how they solved them. Little by little local groups of hospital pharmacists 
were organized. These have met and pooled their ideas, entered into lively dis- 
cussions as to how best right our shortcomings and further gains already made. 
The idea has taken root until now it is most gratifying to learn that from these 
local organizations have emerged State Hospital Pharmacists’ Associations. The 
Minnesota State Pharmaceutical Association during its 1936 convention moved to 
give the newly formed Hospital Pharmacists’ group a section in its proceedings. 
For the past two years we have met in convention with our State Association. 
These few facts are given to show what can be done through concerted efforts of 
group organization. 

If Hospital Pharmacists’ Associations are able to effect changes and improve- 
ments in restricted localities, shouldn't our imaginations be stimulated to a realiza- 
tion of what could be accomplished by an organization national in character? Is it 
unreasonable to expect that such an association would be able to conduct surveys, 
secure data on hospital pharmacy standards, make suggestions for more uniform 
laws, approve certain hospitals for hospital pharmacy internships and provide other 
material of an educational nature? Isn’t the question worthy of serious thought 
and consideration ? 

The groundwork for raising Hospital Pharmacy standards has been laid. How 
the work progresses depends on us. Let us not build a Tower of Babel. Let us 
make the Hospital Pharmacy Section of the AMERICAN PHARMACEUTICAL ASSOCIA- 
TION the architect for a structure of which we shall be proud. 


BETTER HOSPITAL PHARMACY.* 
MABEL C. STARR. ' 
For years individual pharmacists have worked to raise the standards of Hos- 


pital Pharmacy, by a little talking, a little writing and largely by day after day 








* Presented before the Sub-Section on Hospital Pharmacy, A. Pu. A., Minneapolis meeting, 
1938 
! Pharmacist, Millard Fillmore Hospital, Buffalo, N. Y. 
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rendering the best service of which they were capable, always watching for an op- 
portunity to make the department more valuable to the hospital. Suddenly these 
efforts seem to have crystallized a definite realization of the importance of Phar- 
macy in hospitals. The oldest of the special Departments, it has not kept pace 
with the broad hospital development and progress. Both hospital and Pharmacy 
must share responsibility for this condition. Frequently Pharmacy has not had a 
clearly defined place in the organization. Administrators have not known how to 
direct the contacts with other Departments, to conserve the time and energy of the 
pharmacist. No especial qualifications have been considered necessary, pharma- 
cists with no hospital experience have taken charge of drug rooms, sometimes carry- 
ing on studies or another job outside the hospital, giving as little time and thought 
as possible to the pharmacy. Colleges and Hospital Pharmacy Associations should 
coéperate with hospitals to fill positions with suitable people, assistants from larger 
hospital pharmacies taking charge when vacancies occur or new departments 
open. 

The total number of registered hospitals in 1936 was 6189, 1419 of which em- 
ployed 1901 pharmacists, which leaves a large majority without a pharmacist, 
many of these being small hospitals, where graduates of the courses which colleges 
are giving to meet the needs of such institutions could be used, such as Pharmacist 
Laboratory Technician, Pharmacist X-ray Technician, etc. 

There are hospitals depending upon a neighboring drug store, whose proprietor 
or assistant could give much better service with hospital experience. It has been 
easy for the hospital pharmacists to slip into a rut. They have lacked the advan- 
tages of organization, have missed the help and stimulation of group meetings for 
discussion. Local Pharmacy associations have little to offer to the hospital phar- 
macist. Recently in the larger cities hospital pharmacists have formed their own 
associations. Buffalo pharmacists voted to join the New York State Hospital As- 
sociation, to establish better understanding and coéperation between hospitals and 
Pharmacy. The number of such groups is limited. In some states there is a rec- 
ord of but one hospital pharmacist, in others five, six or eight. Such isolated phar- 
macists must depend upon Journals and a yearly national meeting, to which hos- 
pitals should give them an opportunity to attend. 

Now that there is general recognition that Hospital Pharmacy represents 
scientific, professional Pharmacy, we have a chance to establish the standards for 
which we have worked. ‘‘Essentials of registration for a hospital require handling 
of drugs adequately supervised in compliance with state law."’ State Boards may 
do their part by enforcing the law. Certainly hospitalized patients are entitled to 
the protection afforded those who can choose their pharmacist. 

The Catholic Hospital Pharmacy Association recently sent to Catholic hos- 
pitals a most comprehensive questionnaire, which is well worth study. Each phar- 
macy presents a different picture, varying with the type of hospital it represents, 
but there are certain conditions common to us all. Doubtless our greatest problem 
is caused by the multiplication of new remedies, their sudden popularity and as 
sudden loss of favor. We cannot ignore them and refuse to stock other than U.S. P. 
or N. F. preparations. In the ten years between editions several valuable products 
are introduced; often the proprietary of one decade is official in the next decade. 
We can help to select the best and discard the worthless by studying each new prod- 
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uct, learning which manufacturers are equipped to furnish the most satisfactory 
results, watching prices and never sacrificing quality to price. 

A tremendous amount of material comes into the hospitals as samples; unless 
directed to the pharmacy it frequently never reaches either patient who needs it or 
physician who will be interested in its use. I try to make the pharmacy the clear- 
ing house for such medicine, encouraging the doctor who will not use it to send it to 
me to be rerouted in the direction where it will do most good. A confusing mass of 
information goes to interns and to physicians’ offices. I have made charts which 
are of service to both doctors and nurses. For example, Vitamin-Iron preparations, 
Iron Liver, Sedatives, Digitalis, giving name, manufacturer, forms in which avail- 
able, standardization of unit strength, price at which can supply. When one prod- 
uct can be agreed upon there results a considerable saving by quantity buying. 

This spring an article appeared in a medical magazine, suggesting that hospital 
pharmacists could save money by analyzing drugs and preparations which would en- 
able them to buy the cheaper products if they tested to standard. Few pharmacists 
have either time or equipment required for such investigation, but I think it might 
be accomplished in college cities by a group of hospital pharmacists sharing the work 
and using college facilities. Where there is a difference of three dollars a thousand 
in tablets, or fifteen or twenty cents an ampul, the saving is worth the effort. The 
question of manufacturing must be decided in each pharmacy. With our tax-free 
alcohol it usually is profitable. Some hospitals find ampul making satisfactory. 

All hospitals, except those for mental patients, have medicine closets on ward 
or private room floors, for which the pharmacist should be responsible. The label- 
ing is important; it must be clear and accurate. Hydrogen Peroxide not ‘Per- 
oxide; Tr. Iodine not “‘Iodine.”” There should be duplicate bottles so nurses are 
not tempted to pour medicines into glasses, while stock bottles are in the pharmacy. 
I do not mean a complete duplication, but for those which may be needed. The 
stock should be watched and changed as the demand changes. It seems imperative 
for the pharmacist to teach. Much of the Materia Medica can very well be covered 
by nurses’ Instructor or by a doctor, but there is knowledge nurses need for intelli- 
gent handling of medicines which only the pharmacist can realize or impart. 

The pharmacy can and should be of service to all other departments, yet it is 
frequently not properly geared for such service. All chemicals should pass through 
it, combining orders from Lab., X-ray and pharmacy, making quantity buying pos- 
sible at asaving. Many of the Laboratory reagents, Benedicts, Lugols and some of 
the stains can be made in the pharmacy. Many pharmacists are not as valuable as 
they could be if Administrator and heads of other departments knew more about the 
pharmacy. The average hospital pharmacist works in unnecessary confusion of 
conflicting demands; nurses running in one after another with orders which could 
all be collected and delivered at once; employees for personal favors, out-patients, 
doctors, salesmen, telephone. Add to this a poorly arranged room, inadequate 
equipment and insufficient force. Few hospital superintendents realize the infinite 
detail of the pharmacy; with a little thought and planning time could be saved 
which could be put to valuable work. 

We have written for our Pharmacy Journals, there we discuss our technical 
problems, but we have not appeared in Hospital Journals frequently enough for us 
to be recognized as an integral part of the Hospital. The application of the term 
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“Drug Room” to the Department suggests just a storeroom, doesn’t express our 
profession as does Pharmacy. 


OLD TIMER LOOKS AT TEACHING.* 
BY H. S. NOEL.! 


Because this is a section of the AMERICAN PHARMACEUTICAL ASSOCIATION 
devoted to education it seems appropriate, following the topic which was assigned 
to me, to discuss some of the fundamentals of education as they appear to me to 
apply to Pharmacy. What is recorded here is the outgrowth of experience in a 
School of Pharmacy, long association in a broad field closely related to teaching 
and personal contacts with a large number of groups of students and their teachers. 
The late Dr. Charles Parkhurst, a great reformer, is responsible for the statement 
that education, so far as it is authentic, is a process of personal exchange between 
teacher and taught. He referred to teaching as a process of knocking down the 
wall or partition between two intelligences so that both combine to compose one 
compartment. Every student of Pharmacy who has been privileged to imbibe 
knowledge from the teachings of one or more of a large number of fine pharmaceuti- 
cal educators will heartily subscribe to the thought that we can learn from books but 
education depends upon ability to draw from well springs of knowledge impelled 
by interest, sincerity and wholesome personality. It was said of Mark Hopkins, 
a great educator, that a student on one end of a log and Mark Hopkins on the other 
constituted a college. Most certainly one of the great satisfactions of being a 
teacher should lie in the consciousness of service to others. Mark Hopkins found 
itso. The particularly rich rewards belong to those teachers who derive happiness 
through the success of those who have studied under them. ‘‘No man,” said Dr. 
Parkhurst, ‘“‘can become bigger unless there is some being whom he looks up to. 
The greatest thing a great man can do is to stimulate the growth and encourage 
the stature of his contemporaries or successors. In this is the philosophy of all 
discipleship.”’ 

Every educator in Pharmacy knows that fine buildings, splendid equipment and 
laboratory facilities are highly desirable as aids to teaching, yet some of the most 
successful pharmacists, men whose names are a credit to the highest ideals of 
Pharmacy, received their education with the aid of only the barest essentials in the 
way of equipment but under men whose characters and abilities make up the finest 
traditions of American Pharmacy and who proved real inspirations. The profession 
of teaching prepares for practical living and this is a paramount factor. 

What do employers seek in a College of Pharmacy graduate? Are they likely 
to ask the applicant for a position what his grades were in Chemistry, what marks 
he attained in Physics, how he stood in Materia Medica? The chances are that 
the fact that the student was graduated, that he satisfied the State Board require- 
ments as to his knowledge, is quite sufficient. Here is what the employer is un- 
doubtedly thinking about. “I hope this young man measures up to my standard. 





* Presented before the Section on Education and Legislation, A. Pa. A., Minneapolis 
meeting, 1938. 
1 Eli Lilly & Co., Indianapolis, Ind. 
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He seems to have a lot of good common sense. His personality is pleasing. He 
seems thoughtful of others, polite, quick and intelligent. He should prove a busi- 
ness asset. I trust my judgment will be confirmed. I need some one who can 
assume responsibilities and develop executive ability, who will help my business 
grow in volume, command the respect of physicians and attract customers to my 
store because they enjoy the contacts with those upon whom I am dependent for 
my success—my associates.”’ 

Undoubtedly there is the popular market for your product. What courses 
should the educator follow to cater to such a market? What, if anything, is he 
going to do about it?) Where success in any enterprise is dependent upon technical 
knowledge and technical skill it would be ridiculous to assume that a fine person- 
ality or good character alone could make up for deficiencies in education. The point 
to be made, however, is that much of the value of a college graduate to those who 
may employ him is dependent upon something more than was contained in the 
books he studied in college. It is not so much what was learned as the practical ap- 
plication of what was learned. Here the teacher probably finds his greatest field. 

In no sense should these statements be construed as arguments for any new 
courses of teaching, any change in methods of study. The objective is merely a 
reminder of the need for adjustment, the demand for correct mental attitude on 
the part of the teaching profession in order that students may derive from their 
school days a sense of the fitness of things, a proper perspective on leaving school 
when adjustment must be made to new surroundings. Graduation should not be 
followed by a period of disillusionment. Educators should not mislead students 
regarding their chosen careers. A review of actual conditions in the drug trade, 
a study of the need of the public for pharmacists, a study of the proprietor’s need 
for assistance and a study of the fields in which the product of a School of Phar- 
macy can serve best, are very important. Too often it appears that the relation 
between student and teacher is impersonal. 

It seems worthy of suggestion here that it be impressed upon those who have 
taken up Pharmacy as a career that the knowledge gained in school is in reality 
just the beginning of an education. So many young men and young women, too, 
feel that their objective has been reached when they have passed the State Board 
and received a position. The future is left to fate. As soon as the day’s work is 
over their occupation is forgotten. They stop reading. Studies are behind them. 
They succumb to the deadly influence of accepted habit quite unaware that knowl- 
edge is only the beginning of wisdom. On the other hand, here is a young man who 
studied Pharmacy. Through his studies he developed a taste for Physiological 
Chemistry. His teacher proved of great assistance. He encouraged the young 
man. To-day he is one of the leading men in his field. There are graduates who 
leave colleges of Pharmacy with only the haziest idea as to what they will do. 
Often the teacher, through personal interest, has a better idea through broad and 
practical experience than the student. The teacher has both knowledge and wis- 
dom. A man who has made a wonderful success in the drug business recalls the 
constant warnings of his teachers against commercializing his profession. In this 
instance the student became a success despite his teacher. 

Students of Pharmacy drift into Medicine, find their futures in selected indus- 
tries, develop unique businesses or protessions of their own because of the original 
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interest in Pharmacy and the interest of their teachers in them. There will always 
be those who are destined from the beginning to be drawers of soda water and 
vendors of patent medicines. They never will create anything for themselves or 
show more than a passing interest in their work. Is it not, however, worthy of 
passing comment that no College of Pharmacy is better than those who compose its 
faculty? The influence of the teacher, quite irrespective of his subject, is often in 
no small measure the most inspiring and constructive medium leading to wisdom 
for the student in the entire college course. 

The changes in Medicine, Surgery and Hospital care are evolutionary. Phar- 
macy is profoundly affected by these changes. It seems, therefore, quite appro- 
priate to think of teaching in Pharmacy as a profession that warrants attention to 
the psychological aspects of the calling with an idea in mind that as progress con- 
tinues the teachers of Pharmacy modernize their attitude toward those who are 
more dependent than they realize upon their teachers for the measure of success 
that will be theirs. Much is heard of the importance of a physician’s bedside man- 
ner. Is it not equally important that graduates in Pharmacy learn something of 
prescription department manners? What type of graduate never lacks for a posi- 
tion? What type of man would you seek were you opening a Pharmacy? And 
finally, what can teachers in a School of Pharmacy do that they are not now doing 
to inculcate in the student’s mind the importance of a firm handclasp, a pleasant 
greeting, a warm smile, a sympathetic word? The greatest asset of every phar- 
macist in business at this time is not in his location, in his stock or his display; it is 
in the type of people with which he has surrounded himself. 


THE PHARMACY STUDENT AND EMPLOYMENT.* 
Cc. W. BALLARD, PH.D.! 


The employment of pharmacy students in pharmacies during their period of 
residence in a pharmacy college undoubtedly had its origin in the apprenticeship 
system prevailing during the early days of pharmaceutical education in this coun- 
try. The continuance of this custom is in part correlated to the retention of the 
practical experience requirement in the pharmacy laws of most states. Although 
proposals to entirely eliminate the prescribed period of experience have not been 
favorably received by the Boards of Pharmacy, the substitution of attendance at a 
College of Pharmacy for a certain portion of this store employment is generally per- 
mitted. Both proponents and opponents of the experience requirement can ad- 
vance good arguments but it is likely that this prerequisite for licensing will re- 
main for many years. 

Irrespective of the contention that experience in the average store of to-day 
does not educate the student in the professional aspects of Pharmacy, it cannot be 
denied that it does prepare him in the matter of dealing with the public. This is 
perhaps the strongest point in favor of the experience requirement. Model phar- 
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macies and practice drug stores in the pharmacy colleges lend themselves admir- 
ably to certain phases of pharmaceutical training but they cannot duplicate the 
situations arising in dealing with customers. In view of the fact that about eighty 
per cent of our graduates enter retail Pharmacy the experience requirement is en- 
titled to a place in our scheme of pharmaceutical education. 

In the older three-day per week programs the college study was really sup- 
plemental to the practical work in manufacturing and dispensing performed dur- 
ing employment in the store. The employment afforded an opportunity for edu- 
cation in several essentials of professional Pharmacy. Many of the graduates of 
those days are leading professional pharmacists to-day. The correlation of theo- 
retical knowledge gained in college with the wealth of actual pharmaceutical prac- 
tice and experience of their apprenticeship, is undoubtedly responsible for their 
present eminence in Pharmacy. But in comparing the past and the present it must 
be borne in mind that the college courses of former days were so organized and 
administered as to require comparatively little time for study outside the college. 
They were specialized courses frequently supplemented by oral recitations or 
quizzes which relieved the student of the task of digging out the subject matter 
for himself. Also the basic or general educational courses then included in the 
Pharmacy curriculum were only those directly related to the technical or profes- 
sional studies. The plan of teaching in these basic branches purposely followed 
that used in the professional instruction so as to not make demands upon the stu- 
dent’s time which might interfere with his holding a position. 

With the amplification of the Pharmacy curriculum through the introduction 
of additional basic subjects and to a greater extent through the provision that the 
teaching in these courses be of a type which will warrant their recognition for non- 
pharmaceutical objectives, the system of education has been or must be changed. 
The semester hour or point statements in a college announcement can no longer 
be taken as a measure of the time required of the student. In academic circles it is 
understood that an hour of class work presupposes one or more hours preparatory 
study outside the class room. Hence the double or even triple value given didac 
tic courses as contrasted with laboratory courses in statements of semester hours or 
points. 

The problem of adjustment between the time required for study, both in col- 
lege and outside, and the fulfilling of an experience requirement is facing many of 
the pharmacy colleges. In a few instances the problem has been simplified through 
a requirement that the experience be had after graduation and constitute an in 
ternship. Although not without disadvantages, this solution is the most immedi- 
ate and the procedure gives the Board of Pharmacy a greater degree of .control 
over the experience. The objection that it delays the licensing of the graduate is 
not as valid as in former days. A large number of students enter the pharmacy 
colleges direct from High School. Obviously a fair number of them cannot fulfil 
the experience requirement prior to graduation or have not attained the legal age 
for licensing. These students suffer no hardship under the internship plan. The 
student who is under the necessity of working his way through college is perhaps 
the one who might raise the greatest objection to the internship plan. Likewise his 
problem of adjustment between hours available for work, and consequent earnings, 
and time required for study is the most difficult. Many of us have personally faced 
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this situation and we admire the student who persists against the financial handicap. 
But the contention that a post-graduation experience requirement penalizes the 
student is not so clear when one realizes that there is no restriction on employment 
for the purpose of financing education. The pharmacy student is placed on a 
parity with those in the liberal arts college who must earn, whereas heretofore his 
employment has served a double purpose. 


Another angle of the employment situation which occasionally confronts ad- 
ministrative officers in pharmacy colleges is the tradition that the student can 
carry a heavy employment load during college residence. This tradition dates 
back to the original purpose of the pharmacy colleges and its continuance was pos- 
sible under the three-day plan of organization. Many of the present proprietors 
completed their college studies under these conditions and they frequently fail to 
recognize the demands which the Pharmacy course now makes upon the student’s 
time. It is unreasonable to expect that a custom of such long standing will change 
immediately. It will be necessary to educate the employer and this is unquestion- 
ably a responsibility resting upon the colleges. That most colleges realize this is 
shown by the statements appearing in their announcements relative to employment 
while in residence. Formerly most of the announcements held forth the promise 
and possibility of employment during the period of study. At present these 
statements have been considerably modified although in some the promise and 
possibility is still implied. The use of the phrases—‘‘unusual demand,” “‘unusual 
opportunities,” “‘many pharmacies located in the vicinity,” may lead the student 
to expect that he can attend the college and at the same time earn all or part of 
his expenses. An increasing number of the announcements omit all references to 
part-time employment or merely mention the general employment service of the 
institution of which they are a part. A few of the announcements contain specific 
statements to the effect that the student should be prepared to devote his full time 
to study. 


op 46 


On the whole the fact that a student undertakes employment while in residence 
does not appear to be objectionable unless in so doing his scholastic standing is 
endangered. This brings the capacity of the individual for study into the question. 
This variable must be taken into account and when it is, we may conclude that no 
arbitrary limit for employment can be established. In an effort to gain information 
upon the relationship of employment to scholastic attainment, a survey of the 
freshman class was made by Mr. Reinhard Luthin, Instructor in Contemporary 
Civilization, College of Pharmacy, Columbia University. The facts relative to 
employment were obtained by personal interviews with each student. Mr. Luthin’s 
report also included his personal opinion of the general ability of the student. 
Contemporary Civilization, being a broad summation course and one requiring less 
memorizing of facts than the other courses of the first year, is a good medium for 
gaging general capacity. In general Mr. Luthin’s opinions coincided with those of 
the other instructors having contact with this class and were substantiated by the 
final standings of the students. 


Consideration of the results of this survey, here presented in tabular form, in- 
dicate that the colleges must deal with the individual student in determining the 
point at which employment interferes with study. 
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TABULATION OF EMPLOYMENT CONDITIONS AND SCHOLASTIC STANDING 


Final 
Hours General 
Student lype of Employment Weekly Instructor's Rating Standing 

l Retail pharmacy 22 Average B 

2 Retail pharmacy 39 Above average B 

3 Retail pharmacy 35 Poor F 

4 Chain store 40 Average B 

7) Retail pharmacy 39 Average B 

6 None ; Poor F 

7 Retail pharmacy* 20 Superior B+ 

8 Retail pharmacy* 32 Barely pass % 

a) Retail pharmacy* 25 Poor F 
10 Retail pharmacy 37 Average B 
11 Retail pharmacy * 34 Average Cc 
12 Retail pharmacy 47 Average B 
13 Retail pharmacy * 20 Average Cc 
14 Retail pharmacy * 54 Inferior F 
15 Retail pharmacy * 59 Above average B 
16 Retail pharmacy * 10 Superior B 
17 Retail pharmacy 41 Poor C 
18 Retail pharmacy 47 Superior B 
19 Retail pharmacy 37 Above average B 
20 Retail pharmacy* Variable Average : 
21 None Average te 
22 Retail pharmacy 47 Superior B+ 
23 Retail pharmacy 60 Poor F 
24 Retail pharmacy 44 Average i 
25 Retail pharmacy * 28 Superior A 
26 Manufacturer 47 Below average * 
27 Retail pharmacy * 10 Superior A 
28 Non-pharmaceutical 25 Superior B+ 
29 Retail pharmacy * 37 Above average B+ 
30 Retail pharmacy 35 Poor i 
31 Chain store 42 Below average Cc 
32 Chain store 45 Average B 
33 Retail pharmacy 60 Above average B+ 
34 None Average B 
35 Retail pharmacy* 49 Average Cc-— 
36 None ; Superior A 
37 Chain store 42 Above averagt B 
38 Retail pharmacy 42 Average B 
39 Hospital 27 Average B 
40) Chain store 45 Above averagt A 
41 Retail pharmacy 50 Average Cc 
42 Chain store 43 Border line Cc 


* Working in store owned by relative, usually father or mother. 


NATIONAL TUBERCULOSIS ASSOCIATION 


Christmas Seals are the means by which the National Tuberculosis Association carries on 


Help in the battle against tuberculosis, and so protect your home and family 


50 W. 50th St., New York City. 


Order seals now, 
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LEECHES ON INDUSTRY.* 
BY ROLAND T. LAKEY.! 


That the retail druggist is subjected to many abuses is evident. Some are of 
his own making and others are beyond his control. One of the most pernicious of 
the latter is the improper use of capital in taking advantage of the other fellow’s 
enterprise in the development of original products, the result of his employment of 
research talent in a creative and constructive way. 

As instruments of distribution we are compelled to do business with both the 
originator and the imitator. The latter serves no useful purpose, either socially or 
economically. An inventory of the substitutes and imitations on our shelves re- 
veals to what extent our working capital is dissipated so that this form of chiseling 
may be carried on with no advantage to the medical profession or our patrons. The 
parasitic habits of these leeches on industry sap the life’s blood of the individual 
pharmacy by removing from active use a large portion of the available capital with 
which the business is carried on. It is a wasteful system which leaves residual in- 
ventories of non-liquefiable stocks to accumulate from year to year. 

Retail pharmacists and creative manufacturers will welcome any measure 
which will provide for the protection of their rights of priority. How this can be 
accomplished presents a problem that this association should have the courage to 
face. 

In the manufacture of biological products such as serums and vaccines through 
the National Institute of Health, a governmental agency, a very satisfactory con- 
trol has been established. No one can engage in the manufacture of these com- 
modities without first getting the approval of equipment, personnel, purpose and 
product. The business is conducted subject to inspection and supervision. 

There appears to be no logical reason why other types of medicinal products 
should be exempted from similar regulatory control. 


EDUCATIONAL VALUE OF STUDENT DRUG GARDENS.* 
BY VICTOR LEWITUS.' 


For a number of years, interested students have asked the codéperation of 
the writer in helping them to establish a drug garden. Since the College of Pharmacy 
does not have a conservatory of its own, these individuals saw fit to cultivate a num- 
ber of plants, of their own volition, in their own gardens or backyards, or on some 
plot borrowed for the purpose from a coéperative neighbor. 

Furnished with the materials and suggestions for culturing a limited number of 
medicinal plants, official and non-official, the students for the most part had good 
success in raising the plants to maturity. 





* Presented before the Section on Pharmaceutical Economics, A. Pu. A., Minneapolis 
meeting, 1938. 

1 Dean, Wayne University, College of Pharmacy. 

* Presented before the Section on Education and Legislation, A. Pu. A., Minneapolis 
meeting, 1938. 

! Instructor in Materia Medica, Columbia Univ., College of Pharmacy, New York City. 
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The list below is merely suggestive of those plants easy to cultivate in most 
regions of the temperate zone, with a few exceptions such as Aloes. It is reduced 
to a bare minimum: 


Corn Peppermint Castor Bean Lycopodium 
Oats Spearmint Calendula Flax 
Larkspur Digitalis Aloes Lobelia 
Foenugreek * Stramonium Phytolacca Triticum 


The educational value obtained from carrying out such a project for students 
so interested is as follows: 

1. It gives him an insight into the requirements for proper drug production. 

2. It acquaints him with the climatic and soil requirements for culturing cer- 
tain drug plants. 

3. It gives him an insight into some of the problems involved in drug culti 
vation such as the effects of plant and animal parasites, moisture requirements, 
frost sensitiveness, etc. 

4. It furnishes him, in a rough way, with data regarding the proper time of 
collection, as well as in the care of storing the products. 

5. It stimulates him to desire more information regarding the plants under 
his care such as history, properties, constituents, large-scale commercial handling, 
etc. 

6. It supplies him with a limited amount of experience in the art of drug 
production. 

7. It enables him to better understand the problems involved in the pro- 
duction of other drugs not cultivated by him. 

8. It prepares him better in his later studies of Botanical, Pharmacognostical, 
Materia Medica and Toxicology courses which he will be more eager to learn. 


THE ACCOUNTING RECORDS NECESSARY IN AN INDIVIDUALLY 
OWNED DRUG STORE.* 


BY PAUL C. OLSEN.! 


In a paper which I had the opportunity to present to this Section last year, it 
was stated that one of the most common causes of the unprofitableness of drug 
stores is a failure to keep adequate accounting records. I am as firmly of the 
opinion now as I was then that fully three-quarters of the drug stores in this coun- 
try have no accounting records which are worthy of the name or which are of the 
slightest value in guiding the operations of the store. This common failure to 
maintain in drug stores adequate accounting records results, in large part, because 
the element of compulsion does not exist with regard to them. They are just like 
periodic physical examinations and visiting the dentist twice a year. We all agree 
that they are necessary and desirable, but the tendency is for most of us to put them 
off indefinitely. 





* Presented before the Section on Pharmaceutical Economics, A. Pu. A., Minneapolis 
meeting, 1938. 
! Instructor, Philadelphia College of Pharmacy and Science. 

















Oct. 1938 AMERICAN PHARMACEUTICAL ASSOCIATION 901 


There are considerable variations in the degree of this compulsion about the 
maintenance of drug store accounting records. It seems unbelievable that there 
are drug store proprietors who neglect to keep accurate and complete records of the 
money that their customers owe to them with resultant difficulties in collecting this 
money. Yet that is the truth, as anyone will testify who has had the doubtful 
pleasure of trying to keep open a drug store which, through mismanagement, has 
reached the brink of bankruptcy. Thus first and most obvious of the records a 
drug store proprietor needs to keep is a complete and up-to-date account of the pur- 
chases that have been made from him on credit. 

Next in the order of compulsion is a daily check of the cash received and paid 
out in the store and similarly of bank deposits and withdrawals. This all sounds 
very obvious I know, and I am sure that many of you who hear this report are ac- 
quainted with drug store proprietors who periodically carry in their pockets the 
store receipts for a week or more and, as long as they have this money, they regard 
themselves as well off. They go on oblivious to the steadily mounting pile of bills 
in their desk drawers and, when their creditors finally catch up with them, they 
attribute their lack of success to ‘‘business conditions” or to ‘“‘competition.” 

Turning now to other fundamental records required in a drug store, we find first 
and most obvious of these records, a tabulation day by day and month by month of 
the sales of the store. If a substantial part of the sales are on credit, the sales 
total needs to be divided between cash sales and charge sales and another total 
recorded of money received on account. 

To anyone schooled in the conventional theories of accounting, it is simply 
astonishing to observe the drug stores in which the only record made of credit sales 
is a penciled Day Book entry and to remember that these sales only find their way 
into the general sales total of the store after the accounts have been paid. There 
is no way, without a tedious tabulation, to learn at any particular time just how 
much money is owed to the store and what relation the total of this money owed is 
to the credit sales being made in the store. Obviously, a store in which the money 
that customers owe totals eight months’ average credit sales, is in a much more 
alarming condition than one in which the money owed by customers on credit pur- 
chases is a total which is only two months’ average credit sales. 

A comparison of the total of customers’ outstanding accounts with current 
credit sales is, therefore, an important fact that is required at least once a month 
for the efficient and profitable operation of a drug store in which there is a notable 
amount of credit sales. Such a comparison cannot be made unless it is the practice 
in the store to record as sales all credit purchases by customers at the time these 
purchases are made and to record the money that is later received from these 
customers in payment of their credit purchases as money received on account. 

In drug stores in which the monthly sales volume exceeds $1500, it is also 
desirable to maintain separate records of sales for the principal departments of the 
store. In most drug stores these departments would be the tobacco department, 
the fountain department and a department representing the rest of the store. 
From our High School and College algebra we recall that the sum of a group of 
positive and negative numbers is positive if the total of the positives is larger than 
that of the negatives. Similarly, in a drug store, if sales are recorded by depart- 
ments, fluctuations in the sales volumes of these departments can be noted if they 
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are separately recorded, while if they are recorded only in total, the departmental 
fluctuations are unrevealed in the total. 

Merchandise purchases need to be recorded in a manner that will provide facts 
which are of the greatest value in control of this large item of drug store expendi- 
ture. Part of these purchases are made for cash and part on credit. : The prin- 
cipal difficulty in control of these costs arises from the credit purchases. It is of 
the utmost importance, therefore, to maintain a cumulative record of accounts 
payable. 

This record starts with the total amount of these accounts payable at the be- 
ginning of the accounting period. This accounting period is usually one month. 
To this total of accounts payable at the beginning of the period is added the amount 
of purchases of merchandise that were made on credit during the month. From the 
total of these two items is then subtracted the total amount of merchandise pur- 
chases on credit that were paid for during the month. The result of this subtrac- 
tion is the amount owed at the end of the month for merchandise bought. 

No drug store proprietor needs to be told that, if this amount owed for mer- 
chandise bought on credit shows a steady rise from month to month without any 
corresponding increase in sales, his business is headed for serious and perhaps 
irreparable difficulties. Without such a cumulative record of accounts payable, 
this periodic warning does not appear. 

It happens in many stores that a practice is made of buying equipment on the 
installment plan. In other instances, money is borrowed and arrangements to re- 
pay it on the installment plan are made. As in the case of the cumulative record 
of accounts payable, it is desirable to maintain a similar cumulative record of notes 
payable, starting with the total amount of notes owed at the beginning of the ac- 
counting period (which, again, is usually one month) and adding to this any new 
indebtedness on notes incurred during the month. From this total is subtracted 
the amount paid on the principle of these notes during the month and the result of 
this subtraction is the amount owed on notes at the end of the month. 

As in the case of records of sales in drug stores in which the volume exceeds 
$1500 a month, it is desirable to maintain departmentized records of the mer- 
chandise purchases so as to have necessary facts for calculating the cost of the goods 
sold and the gross margin obtained in each of the principal departments of the store. 
Ineffective buying control has been found to be such a common cause of unsatis- 
factory drug store profits that accounting records designed to control to the greatest 
possible extent merchandise costs are of extreme importance. 

The extra work involved in separating merchandise purchases by the prin- 
cipal departments of the store is more than justified by the value of the informa- 
tion so provided. Asa matter of fact, on most invoices received in a drug store, all 
of the items on a particular invoice will be for one department and the total of the 
invoice, therefore, can be charged to that department. On only a relatively small 
proportion of the invoices will it be necessary to go over them, item by item, so as 
to distribute the merchandise listed on these invoices to the departments in which 
it is to be sold. 

Of coérdinate importance with the records of merchandise purchased for cash 
and on credit is a periodic record of the amount of merchandise stock on hand in the 
store. This, of course, is what is commonly known as the physical inventory. No 
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drug store exists in which the proprietor is so skilful that he is able to buy merchan- 
dise for the store at the exact rate in which the merchandise is selling, thus elimi- 
nating any fluctuations in the amount of merchandise stock on hand. 

With this impossibility of preventing completely any changes in the amount 
of merchandise stock on hand, it is apparent that the only way in which the extent 
of these changes up or down can be measured is to make a periodic and complete 
count and valuation of the merchandise stock in the store. The common practice, 
and one which serves all ordinary purposes, is to make store-wide inventories in re- 
tail pharmacies once a year. 

In drug stores in which the sales volume is large enough to justify separate 
records of sales and purchases by departments—that is, drug stores in which 
monthly sales are upward of $1500—it is desirable to maintain the annual in- 
ventories of the merchandise stock in a manner which shows separate totals at 
‘ach inventory for the merchandise stock of each department. This permits an 
exact determination of the cost of goods sold in each department. 

In addition to the records for merchandise purchases for cash or on credit, 
there must be records of the store operating expenses. It is only after the cost of 
the merchandise sold in the drug store is paid and the expenses of conducting the 
drug stores have been met that there is any possibility of a profit for the proprietor 
as a reward for the risk and responsibility he assumes in the operation of the store. 
Since even under the most skilful management, the amount of this profit is likely 
to be no more than 10 per cent of sales and, in many instances, not even as much as 
5 per cent of sales, it follows that waste, indifference or inefficiency can readily wipe 
out this narrow margin and cause the store to operate at a loss. 

Various classifications of drug store expenses are in use and in a particular 
drug store the grouping that is used may be different from most other stores be- 
cause of special conditions in that store. A common classification of drug store 
operating costs is as follows: 


Salaries Taxes and Licenses Delivery 
Rent Insurance Advertising 
Heat Interest Paid Miscellaneous 
Light and Power Repairs 


All of the items listed above are cash expenditures. In addition to this list of 
expenditures, there occurs in the store each year depreciation on the fixtures and 
equipment in use in the store. An estimate of the amount of this depreciation is 
added (usually at the end of the year) to the amount of the other store operating 
expenses to provide a complete total of all of the costs of operating the store. In 
drug stores with a substantial amount of credit sales, it is desirable to determine 
aua'ly and record as a separate expense the losses from bad debts. 

With the records outlined, it is a simple matter for a drug store proprietor to 
prepare an accurate and complete Profit and Loss statement for his store and a Bal- 
ance Sheet showing the net worth of his business. A common form for a Profit and 
Loss statement is listed below. 


1 Total Sales: WP ctiankwnncans * 
2 Inventory first of year of merchandise 
stock at cost levis we 
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3 Accounts payable end of year 

4 Total amount of merchandise paid for 

5 Add lines 2, 3 and 4 3 
6 Inventory end of year of merchandise at 


cost 
7 Accounts payable first of year Rik 
8 Add lines 6 and 7 $ 
9 Total cost of goods sold (subtract line 8 from line 5) $ 
10 Gross margin (subtract line 9 from line 1) $ 
11 Total expenses including depreciation and bad debts $ 
12 Net Profit (subtract line 11 from line 10) g 


Following is a simple and easily used method for recording the Balance Sheet 
of a drug store and calculating from it the net worth of the business. 


Assets Liabilities 
Cash in store $ , Accounts payable $ 
Cash in bank ere Notes payable 
Value at cost of merchandise stock 
Present value of fixtures and equipment 
Accounts receivable 4. ——s ee ee 
Notes receivable £2. ———s—sitss ne 
Total Assets De ctnvoreess Total Liabilities $ 
Net Worth Subtract total lia 
of < bilities from total » $ 
Business assets 


PATENT AND PROPRIETARY MEDICINES—THE ECONOMIC EFFECTS 
OF THEIR PRESENT LEGAL STATUS.* 


BY SAMUEL SHKOLNIK.! 


STATUTORY PROVISIONS. 


For a number of decades last past legislatures in every state of the Union have 
recognized the necessity of proper legal control over the sale and distribution of 
drugs, medicines and poisons and have passed pharmacy laws for the purpose. 
The protection of public health and safety was, of course, the underlying basis, 
motive and purpose, indeed the very legal justification, of all such laws. An ex- 
amination of these laws will at once reveal that an exemption from their operation 
was created in the case of so-called ‘‘patent and proprietary medicines.’”’ These 
exemptions, while somewhat different in wording in the various state statutes, 
point to a common origin and seem to have been passed on, ‘‘ad valorem,” from state 
to state, apparently with the tacit approval of the medical and pharmaceutical 
professions. The interested observer will further find that in most of these laws 
no definition is given for the term “patent and proprietary medicines,” and that 
where a definition is given, it is generally so vague, unscientific and inconsistent, if 
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1 Instructor in Pharmacy and Business Law, University of Illinois, College of Pharmacy, 
and Legal Counsel, Illinois Pharmaceutical Association. 




















Oct. 1938 AMERICAN PHARMACEUTICAL ASSOCIATION 905 


not actually in conflict, with the letter, spirit and purpose of the other statutory 
provisions, as to render the whole law woefully inadequate as a public health mea- 
sure to the extent and for the purpose intended, to say nothing about the absence 
of clarity of thought and failure to differentiate between the term ‘“‘patent medi- 
cines,”’ and ‘“‘proprietary medicines,’ which, of course, add to the confusion. 

One may well ask who is or what factors are responsible for the confused legal 
status of patent and proprietary medicines? Is it the efficiently organized giant 
patent medicine industry; or the poorly organized pharmaceutical profession; or 
the indifference and lack of interest in and apprehension of the subject matter on 
the part of the medical and pharmaceutical professions, or of the legislative bodies, 
or both; or is it a combination of any or all of these and, perhaps, other factors? 
However speculative the answer may be, one thing is certain and that is that the 
pharmacy laws of the various states are badly in need of revision and moderniza- 
tion so as to remove the apparent paradox originally created in them with respect 
to the attempted legal control and regulation over the sale and distribution of thera- 
peutic agents, if public health and safety is to be really and effectively safeguarded. 


PARADOX ILLUSTRATED. 


A few illustrations will serve to illustrate the paradox. No one would dare 
contend that grocers, general merchants, variety stores and other retail outlets, 
other than drug stores, should have the legal right to sell at retail for medicinal use 
a concentrated solution of carbolic acid even though it be put up in packaged form 
and properly labeled as such by a registered pharmacist. Indeed, under most if 
not all pharmacy laws such retailers are prohibited from doing so, and yet, under 
these same laws the sale of a nationally, yea internationally, advertised germicidal 
solution containing in it a high percentage of Cresol (a compound even more germi- 
cidal and poisonous than Carbolic Acid) may be and probably is legally sold by them 
with impunity, as a so-called “‘patent medicine.”’ The trade name of that product is, 
of course, known to all of you, so that it would serve no useful purpose to mention 
it. What is perhaps even more paradoxical is the fact that the sale at retail for 
medicinal use of the pharmacopeeial preparation Compound Solution of Cresol, 
which is practically and substantially similar to, if not the same as, the well-adver- 
tised product just referred to, is under all of our pharmacy laws restricted to drug 
stores, regardless of whether the sale is made in bulk or in ready-packaged form. 
Nor would anyone say that a powerful heart depressant like Acetanilid should be 
sold at retail for medicinal use in stores other than drug stores, and yet a number 
of well-advertised effervescent salts and tablets containing in it appreciable quan- 
tities of Acetanilid are dispensed and sold promiscuously, but legally, for their thera- 
peutic effect as medicines, at soda fountain stands, and more recently in taverns, 
cocktail lounges anc. bars. The mere fact that they are sold as so-called “patent 
medicines’? under some secondary name, render the sales perfectly lawful within 
the letter, though not the spirit, of our pharmacy laws. Other familiar examples 
could be cited but they would only serve to emphasize the legal paradox. 


EXEMPTIONS ILLOGICAL. 


How can we intelligently and logically justify the statutory exclusive privilege 
or franchise granted to pharmacists in the compounding, recommending, dispensing 
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and selling of drugs, medicines and poisons, generally recognized as essential to the 
safeguard of public health and safety, and at the same time concede that the very 
same or similar medicinal products but in packaged form and marketed under some 
secondary name may be legally sold for medicinal use, under the disguise of ‘‘patent 
or proprietary medicines,’ without any legal restrictions whatever? Can it be 
logically said that the promiscuous sale at retail for medicinal use of such so-called 
“patent medicines’’ as, for example, Lysol, Bromo Seltzer or Formalin in retail 
establishments other than drug stores is less dangerous to public health and safety 
than would be the unrestricted sales in the same non-drug store outlets, at retail 
and for medicinal use, of such official preparations as Compound Solution of Cresol, 
Compound Acetanilid Powder or Solution of Formaldehyde, in packaged form and 
under their official names? 
REVISION NECESSARY. 


Laws never have been and are not now spontaneous creatures. Prevailing 
social, economic and political conditions have always been the forerunners of legis- 
lation intended to curb some existing social, economic or political evils or abuses. 
Our past experiences with the existing legal status of ‘‘patent and proprietary 
medicines,’’ coupled with the need and desire for complete and adequate protection 
of public health and safety in the sale and distribution of all drugs, medicines and 
poisons for medicinal use, certainly ought to furnish sufficient reason and momen- 
tum for an organized move leading to the clarification or complete elimination of 
the loose statutory provisions which actually, if not literally, nullify the spirit, 
purpose and effect of our pharmacy laws. Fifty or sixty years ago, when national 
advertising was in its infancy and when there were comparatively few ‘‘patent 
medicines” on the market, the statutory exemptions relating to them were perhaps 
of less serious concern both to the allied medical professions and the public. Since 
that time, however, the number of so-called ‘“‘patent and proprietary medicines” 
have been multiplying at a steadily increasing pace and in all directions, so that they 
are no longer confined to the old-time, harmless nostrums intended for minor 
self-medication. They now include hundreds of medicinal products and prepara- 
tions advertised to the medical and pharmaceutical professions only and not to the 
public (for a time being at least); and they include numerous very potent and dan- 
gerous though useful therapeutic agents, the retail sales of which for medicinal use 
ought to be and must be confined to professional hands exclusively, if public health 
and safety is to be safeguarded at all. In recent years there has developed a ten- 
dency on the part of pharmaceutical manufacturers (the large ethical houses included) 
of putting out important official and other common medicinal products under some 
secondary name or trade name, and perhaps with some slight modification in for- 
mula, which may legally be sold in drug stores and non-drug stores alike, without 
any legal restrictions governing same whatsoever. It is of course a familiar fact 
that many of the so-called “‘patent medicines’’ of to-day were the ethical prescrip- 
tion proprietaries of yesterday and there is certainly nothing to indicate that this 
trend is not to continue, particularly where good business judgment, from the 
manufacturers’ standpoint, of course, would dictate such conversion. 


ECONOMIC EFFECTS. 


The effects of these conditions are of course obvious. ‘‘Patent medicine’ 
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stores, as distinguished from drug stores, and ‘“‘patent medicine’ departments in 
department stores, variety stores, dry goods stores and other non-drug store retail 
establishments have sprung up like mushrooms in every state of the Union. These 
conditions not only undermine and threaten the economic existence of the phar- 
maceutical profession, but encourage and promote self-medication and constitute 
a real menace to public health and safety. The examination, diagnosis and other 
professional services of the physician or dentist are frequently being waived in 
favor of fancily worded blanket recommendations contained in magazine and news- 
paper advertisements or forming a part of a popular hour radio program, featuring 
some ‘“‘remarkable new discoveries for your health; and many a pharmacist has 
seen his professional privilege of compounding and dispensing reduced to a mere 
clerical performance of wrapping up some particular highly advertised ‘“‘ready-to- 
wear” cure-all. While the allied medical professions are the economic victims of 
self-medication, the masses of the lay public are the physical victims. Hundreds 
of persons in all parts of the country are killed, blinded, paralyzed and otherwise 
injured annually through the use of nationally advertised freckle removers, fat 
reducers, sex rejuvenators, ulcer cures, cancer cures, etc.—all ‘“‘patent and pro- 
prietary medicines’’—not to mention the recent Elixir of Sulfanilamide tragedies 
in which seventy-three innocent victims prematurely lost their lives. 


RECENT COURT DECISIONS. 


There have been comparatively few court decisions interpreting our pharmacy 
laws, but fortunately the courts in some of the more recent decisions, have recog- 
nized the insufficiency as well as the inconsistency and fallacy of the broad language 
used in the statutory provisions pertaining to “‘patent and proprietary medicines”’ 
and have interpreted them in a manner consistent with the spirit and purpose of 
such laws and with jealous regard for the public welfare. Some of the more im- 
portant decisions in this regard are in the cases of: State vs. Zotalis, 172 Minn. 132, 
214 N. W. 766 and State vs. Jewett Market Co., 228 N. W. 288, in which the Courts 
held that Aspirin is not a patent or proprietary medicine; State vs. Woolworth 
Co., 184 Minn. 51, 237 N. W. 817, in which the Court held that Milk of Magnesia 
is not a patent or proprietary medicine; State Board of Pharmacy vs. Matthews, 
197 N. Y. 353, in which the Court in effect held that the sale of harmless household 
remedies, such as Tincture of Arnica and others, for medicinal use, may be pro- 
hibited except in the presence or under supervision of a licensed pharmacist; and 
Crescent Bottling Works vs. The Board of Pharmacy of the State of New Jersey 
in which the New Jersey Court of Errors and Appeals held that Duke’s Magnesia 
Citro-Tartrate, a modification of the official Solution of Magnesium Citrate, is 
not a patent or proprietary medicine. The decision of the court in the recent 
Indiana case against Carrol Perfumers is also significant in that many so-called 
‘“‘drugless” drug stores and “patent medicine’’ stores may well be regarded legally 
as drug stores and subject to the pharmacy law regulations concerning the latter. 


MUST ACT NOW. 


We cannot and must not, however, stand by another fifty years and hope that 
the courts will clarify the situation by logical interpretation of the statutory pro- 
visions relating to “patent and proprietary medicines.” If the consideration of 
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public health and safety is to be regarded as the only legal basis for pharmacy law 
enactments, and it must be, our laws should be revised so as to put an end to the 
free-for-all sale of drugs, medicines and poisons by those who are not qualified by 
education, scientific training and rigid State Board examinations, regardless of the 
fact that such drugs, medicines and poisons are by custom and usage classified as 
so-called ‘‘patent or proprietary medicines.’’ The real criterion ought to be the 
medicinal character of the article sold and the purpose for which it is sold, but not 
the form in which or the name under which it is marketed, nor whether or not it is 
official in the United States Pharmacopeeia or National Formulary. If any item is 
sold for medicinal use, as distinguished from technical or industrial use, public 
welfare demands that its retail sale should be confined to drug stores only, where a 
registered pharmacist qualified by education, scientific training, experience and state 
licensure is required by law to be in charge in the interest of public health and 
safety. The New York Court of Appeals in State Board of Pharmacy vs. Mat- 
thews, 197 N. Y. 353, had this to say on the subject: “‘As has already been sug- 
gested, there are strong reasons relative to the public welfare which make it proper 
that regulations concerning the sale of drugs and medicines should not be confined 
to poisons, but may be extended so as to embrace what are known as harmless, 
household remedies, that is, which may be harmless if properly prepared. The 
police power logically extends to such medicines, etc.’’ In the case of State vs. 
Zotalis, cited above, the Supreme Court of Minnesota expressed its view as follows: 
“The legislature thought that the dangers incident to its sale justified regulation 
and that a restriction of sales to pharmacists or to those under their supervision 
was effective. It is true that no technical skill is required in making a sale. This 
does not prove the statute invalid. As remarked by the trial court, the pharma- 
cist knows where to procure a pure and genuine article and his prescribing physi- 
cians will require him to furnish a pure drug. It is not questioned that the sale of 
drugs, medicines and poisons may be regulated in the exercise of the police power.” 
And we might add that the pharmacist, and not the grocer nor the dry goods mer- 
chant, knows about the origin, composition, keeping qualities, preservation, solu- 
bility, dosage, therapeutic use, etc., of medicines, and can thus intelligently dis- 
cuss, advise and safeguard the health of the public, while the others cannot. 
CONCLUSION. 

In conclusion it may be said that if the present status is permitted to continue 
the entire benefit of our pharmacy laws as public health measures will be lost both 
to the allied medical professions and to the public. Since the subject matter is of 
country-wide concern, rather than local, it is the duty, we believe, of the AMERICAN 
PHARMACEUTICAL ASSOCIATION to initiate and sponsor a nation-wide move of phar- 
macy law revision along the lines discussed and to actively solicit the support and 
coéperation of all state and local pharmaceutical associations as well as the Ameri- 
can Medical Association, the American Dental Association, and all state and local 
medical and dental organizations. The allied professions and the public need it and 
are entitled to it. The well-informed Dr. R. P. Fischelis, in a recent article on the 
subject appearing in The Scientific Monthly, ably summed up the situation in these 
words: “If there is to be any control over the sale of drugs and medicines, a way 
must be found to extend that control over all medicines regardless of the fact that 
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they are classified as ‘patent or proprietary preparations’ through the arbitrary use 
of these terms in our pharmacy laws or through a conversion of the meaning of these 
terms to suit the purposes of manufacturers.”’ 


THE IDEA AND THE TASKS OF THE HISTORY OF PHARMACY.* 
BY DR. GEORGE URDANG.! 


While attending last year’s convention of the AMERICAN PHARMACEUTICAL 
ASSOCIATION in New York, I answered Dr. Ireland’s wish by speaking extempo- 
raneously about the tasks of the History of Pharmacy. I could only touch the sub- 
ject lightly. The interest I found encouraged me to go into the matter more fully 
and to point out its principal characteristics. 

It is an old-established principle of all scientific research work to take nothing 
for granted, but to examine the contents and the interpretations of all traditions 
as to their definition. We are justified to use a definition only if we have satisfied 
ourselves that it is scientifically irreproachable. 

In our case, we have to ask first, what is “‘Pharmacy,”’ considered comprehen- 
sively, and how can we apply this designation. There are two different interpreta- 
tions which have been asserted through the ages and have been sometimes the 
subject of long discussions. The one intended to give ‘‘Pharmacy” the rank and 
the dignity of an autonomous science and in this way a place among the other 
autonomous sciences, 7. e., Chemistry, Botany, Zoédlogy, etc. The other saw in 
‘“‘Pharmacy”’ an art based on a series of autonomous sciences without being such a 
science itself. 

The significant trait of an autonomous science is that it is a branch of the tree 
of knowledge and is working out and following its own system of research work 
without any regard to the possibilities of practical use. This theory has proved to 
be correct for philosophy, mathematics, physics, chemistry, botany, zodlogy, and to 
a certain extent, medicine but does not include Pharmacy. 

On the other hand, Pharmacy cannot be included among the arts since it is as 
Frederking said in 1874, “‘a part of the practical application of natural science as a 
whole.” 

The definition of a profession best suits Pharmacy since it is a combination 
of sciences and arts and is based upon a practical application of both to ‘“‘a highly 
specialized calling,’ to use the words of LaWall. Pharmacy is given a broad defi- 
nition in Leaflet 14—-Pharmacy—as issued by the Office of Education of the U. S. 
Department of the Interior, in the following wording. 

“Pharmacy, as generally practiced, may be defined as the science and art of 
preparing from crude vegetable, animal and mineral substances and chemicals, 
materials in suitable and convenient form for use as drugs; the compounding of 
drugs; the dispensing of drugs and medicines according to prescription; and their 
distribution in other ways...... As practiced in all of its branches, Pharmacy also 
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embraces the collection, identification, preservation, analysis and standardization 
of drugs and medicines; the synthesis of medicinal chemicals; and the preparation 
of biological products.”’ 

Because it distributes commodities in addition to furnishing professional ser- 
vice and advice, it has been suggested that Pharmacy be defined as a trade. Dr. 
W. W. Charters disposes of this proposal in clear and forceful language in ‘Basic 
Material for a Pharmaceutical Curriculum.” 

“After a careful and open-minded study of the Pharmacy curriculum for a 
period of more than two years, the director of the study is definitely convinced that 
Pharmacy is a profession rather than a trade. The materials that the pharmacist 
deals with are in many cases so dangerous in their effects upon physical well-being, 
and the problems that face him in handling these materials and in his contacts with 
the public require so much intelligence—if they are properly performed—that it is 
absolutely essential for him to have a rather wide and intimate acquaintance with 
the fundamental sciences upon which the art depends; and since the distinction 
between the trade and the profession lies essentially in the fact that the trade needs 
to know only the methods in order to be proficient while the profession needs to 
know the principles upon which the methods depend, it follows that Pharmacy is a 
profession rather than a trade.”’ 

The delicate wording of such definitions is not only of theoretical importance. 
Their significance for the History of Pharmacy is in establishing boundaries in 
that all subjects, not covered by the designation ‘“‘Pharmacy’’ must not be dealt 
with in the History of Pharmacy. 

That means, that the history of remedies as a whole is no essential part of the 
History of Pharmacy. The history of remedies of chemical origin, the ways to 
their discovery or invention are to be explained and understood only in connection 
with the development of chemistry as a whole and with the change in chemical 
ideas. The Materia Medica of vegetable and animal origin and its development 
has to find its place in the History of Pharmacognosy. Flueckiger has indicated 
in his ‘‘Pharmacognosie des Pflanzenreiches’’ and Tschirch has shown in his ad- 
mirable ‘‘Handbuch der Pharmacognosie”’ the way this can be done. The changes 
of theories with regard to the therapeutic value, the ideas in various historical 
periods as to the effect and the application of remedies belong to the field of the 
History of Medicine or Pharmacology. 

It stands to reason that, nevertheless, the remedies must have their place 
within the History of Pharmacy. It is the duty of a pharmaceutical historian to 
determine the time when the individual remedies of importance or certain groups of 
them came into use, whether they remained on the stage or disappeared, which 
part they played in the official and unofficial Materia Medica and in the trade with 
remedies, and the change in form and method of their preparation; shortly the 
pharmaceutical historian has to find out and to describe their importance within the 
Pharmacy.’ 


scientific calling, 

To give afew examples: The time when opium and its derivatives came into 
medical use, the official and unofficial books in which these products are mentioned, 
the forms and kinds of its preparations in their chronological order and the names 
of the men who have played a part in the respective scientific research work, all 
these facts belong to the History of Pharmacy. The description of the cultivation 
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of poppy for the purpose of securing opium and of the attempts to find other ways 
of producing opium, and the determination of its geographical distribution through 
the ages are a part of the History of Pharmacognosy. 

The alkaloids used in medicine, the synthetic sedatives and antipyretics have 
their place in the History of Pharmacy as far as the dates of their discovery or in- 
vention are concerned, the names of the discoverers or inventors, the fate of and 
their introduction, duration or disappearance in the official or unofficial pharmaceu- 
tical literature. The study of the often very complicated ways, means and con- 
siderations, leading to such discoveries or inventions as Antipyrine, Atophan, 
Veronal, etc., belongs to the history of pharmaceutical chemistry. This study 
must be based on the history of the fundamental units of Organic Chemistry (urea, 
benzol and phenol) and cannot be understood otherwise. 

The history of the so-called chemotherapy, the history of the work of Ehrlich, 
consisting in the gradual elaboratory of chains of organic arsenic compounds 
crowned by the preparation of salvarsan, the history of the serums and vaccines 
and their medical application belong to the History of Pharmacology. Thus the 
boundaries are precisely established. The history of the basic sciences of Phar- 
macy, such as Chemistry, Botany, Physics, Zodlogy and medicine is a segment of 
the History of pharmacy only as far as the respective facts play or have played a 
part in the practice of Pharmacy. This part has to be the subject of pharmaceutico- 
historical investigation and description. 

This allotment of historical research work to the historians of the respective 
sciences or professions means no restriction for the history or the historians of 
Pharmacy. It gives the basis for coéperation to the benefit of all. Here is the 
ground where the respective historians meet. Here they learn appreciation and ° 
respect for the background and the tasks of the allied sciences and professions. 

It is evident that just such a kind of historical treatment of remedies within 
the History of Pharmacy requires a thorough investigation of pharmaceutical scien- 
tific literature, especially a study of the Pharmacopceias, Dispensatories, official 
and unofficial formulas. You all know the continuous and meritorious work of 
Dr. Kremers of Wisconsin in the historical study of the Pharmacopeeias in America. 

As we have defined Pharmacy as a scientific calling, the development of this 
calling has to be the principal subject of the pharmaceutico-historical research work 
and description. The field is extraordinarily large. 

Which influences have shaped scientific and practical Pharmacy and where did 
they come from? It is obvious that this question is of the greatest importance to 
American pharmacy and requires a very thorough investigation. The development 
of pharmaceutical training, the history of the Schools and Colleges of Pharmacy, 
the work of the teachers of Pharmacy and its effect, have to be recorded. The laws 
concerning the practice of Pharmacy and their effects, the development of pharma- 
ceutical practice, the uses and abuses, have to be the subject of research work and 
description. What part has the pharmacist played as a citizen? What place has 
he taken and held in the civilization and culture of his country? Remarkable 
pharmacies, pharmaceutical interiors, utensils, etc., have to be described and, if 
possible, to be shown in illustrations. What part has the pharmacist played in 
literature, in the works of the poets and as a poet himself, in art, in political life 
and soon? The pharmaceutical industry, its growing up out of Pharmacy and its 
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influence upon the scientific, commercial and ethical development of Pharmacy 
have to be investigated. What has industry given to and what has it taken from 
Pharmacy? With this outline we have shown the extent as well as the boundaries 


of the 


History of Pharmacy. But another and most important question arises. 


How should this superabundance of material be arranged in order to give a real 


history 


and not the usual collection of ‘‘stories?”’ 


We have seen how many different subjects belong to the field of our historical 
research. They are of scientific, commercial, technical, cultural and artistic na- 


ture. 


Is it possible to pay to all these subjects the attention which they deserve, 


to show their development and their importance in and for pharmacy, when writing 
the History of Pharmacy in the hitherto usual manner of going through the ages 


from ce 


ntury to century and combining all facts and events of each period? 


You all know the fundamental “History of Pharmacy” written by my late 
friend and master, Herman Schelenz. It embraces an astonishing amount of mate- 
rial, but if you wish to know the development of the Materia Medica and the 
Pharmacopeeias, the changes in legislation concerning Pharmacy, the progress of 
and in pharmaceutical education and so on, you have to extract the individual data 
within the different centuries and periods, as this book gives no definite coérdina- 
tion. I once called the amazing book of Schelenz the historical Bible of Pharmacy 
because it embraces all elements of the historical life of Pharmacy just as the Bible 
embraces all elements of ethics and humanity. But the analogy goes further. 


In Sche 


lenz’ book all subjects are recorded just as they happened or occurred to him, 


just as the Bible tells of the acts of the Apostle Lucas and goes immediately over to 
the epistles of Paulus to the Romans and the Corinthians. The same observa- 
‘tion can be made in looking over all the comprehensive books on the History of 
Pharmacy. 

The superabundance of material demands a precise and clear division. All 
facts, events and persons in any way connected with the History of Pharmacy must 
find their fixed place. Only thus can they be appreciated and shown in their real 
importance. 

How can the desired survey of the development in each single segment of Phar- 


macy b 


e achieved? The answer is: by division of the material in those segments 


and a monographical description of each of them. 

The individual monographs are to be arranged in a logical order so that their 
succession gives a full conception of the comprehensive work. 

The material is in my opinion and according to my experience to be divided as 
follows: 


I. 
l. 


 S bo 


ee Who 


The Materia Medica: This part includes the chapters: 


The general development of the Materia Medica 
Pharmacopeeias, antidotaries, Dispensatories, herbals 
Specialties, proprietary remedies, ‘‘Quack”’ medicines 
By-roads of Medicine. 


The Profession of Pharmacy: This part includes the chapters: 


The laws concerning Pharmacy 

The management of the pharmacies and the trade with remedies within the pharmacies 
The commercial trade within the pharmacies 

The trade with remedies outside the pharmacies 
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5. Hospital Pharmacy 

6. Pharmaceutical education and the Colleges of Pharmacy 
7. The employees in the pharmacies 

8. The relations of the pharmacists to the physicians 

9. The pharmaceutical associations 

10. Pharmacists in the service of their state 

11. The pharmaceutical journals and newspapers 

12. Pharmaceutical literature. 


III. Pharmaceutical Technique: This part includes the chapters: 

|. Pharmaceutical apparatus, utensils and processes 

2. Weights, balances and measures. 

IV. Pharmaceutical Industry and Wholesale: This part includes the chapters: 
1. Pharmaceutical industry 

2. Pharmaceutical wholesale. 

V. Pharmacy and Civic Life: This part includes the chapters: 


l Remarkable pharmaceutical buildings, interiors, furniture and utensils 
2. The pharmacist as artist and poet and as the subject of art and poetry 
3. The pharmacist as a citizen 


VI. Pharmaceutical Biographies: This part includes the chapters: 


1. Famous pharmaceutical practitioners 
2. Pharmaceutical teachers 
3. Pharmacists famous for non-pharmaceutical accomplishment. 


This arrangement orders and places the whole material in such a way that 
nothing can be neglected. The idea and the tasks of the History of Pharmacy are 
now evident without further explanation. General history is to be divided in two 
parts: the political history and the history of culture. The characteristic of 
political history is the ambition of power even if the price for it is death. The 
characteristic of the history of culture is the development of humanity. Here life 
is not the price to be paid but the prize to be won. Pharmacy, standing and work- 
ing in the service of life and of its protection and preservation, is doubtless an im- 
portant part of the history of culture. Its idea is a cultural one and the History of 
Pharmacy serves the realization of this idea. 

And the tasks of the History of Pharmacy are to show truthfully and clearly 
the development of Pharmacy throughout the ages and therewith the various ways 
which have been trod. 

Thus it may be possible to avoid old mistakes and to find new and better ways 
to the invariable aim, which has to keep the pharmacists aware of the responsibility 
toward their predecessors and successors in order that Pharmacy may maintain the 
high rank which it deserves. 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 
SECTION ON MEDICAL SCIENCES (N)—SUB-SECTION ON PHARMACY. 
REPORT BY ARNO VIEHOEVER, SECRETARY PRO TEM. 


The Sub-Section on Pharmacy met on Monday morning, June 27th, in Ottawa, 
Can., with twenty-two persons from both Canada and the United States attending 
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the session. Mr. H. M. Corbett, chairman of the Council of the Canadian Phar- 
maceutical Association, served as presiding officer in place of Dr. Wortley F. Rudd 
of Richmond, Virginia. 

The subjects discussed in the papers covered the rather wide field of vitamins, 
hormones, drugs and physical and bio-physical methods applied to their study. 
E. M. Watson and C. S. McArthur reported on the fertility of vitamin E, present in 
wheat-germ oil and also found in the oils of cottonseed, rice germs and apocynum 
seed. The rat evidently requires it for procreation. While the clinical use of wheat- 
germ oil is still empirical, successful results were obtained in 80% of the cases where 
it was used in therapy. It proved especially useful in prevention of spontaneous 
abortions. A. Viehoever and I. Cohen observed obvious response in the reproduc- 
tion rhythm of Daphnia magna, leading speedily to increased or decreased number 
of ovaries, and even their reabsorption, according to amounts of wheat-germ oil 
present. Daphnia is a promising test animal for rapid detection and evaluation of 
vitamin E, and the study of tocopherols. 

For the assay of pituitary extracts and their thyrotropic activity one day-old 
chicks were recommended by A. S. Cook and C. M. Hayes. The increased weight 
and histology of the glands were used as criteria of response. As factors, modifying 
endocrine reactions, E. L. Schwabe and F. E. Emery mentioned among others the 
effect of single and continuous treatments with pituitary grafts and extracts on the 
growth of ovaries and the estrous cycle of rats, and the estrus-like condition pro- 
duced by frequent vaginal examination with cotton and its effect on theelin 
reactions. 

Studying the excretion of sex hormones in the pregnant sow, E. Lozinski, G. W. 
Holden and E. N. Macallum found oestrogenic hormones in small amounts in the 
urine for short periods of time, with peaks at the eighth and fourteenth week. The 
sow thus resembles the cat and dog but differs from the cow, mare and woman 
Gonadotropie hormones, found in the blood-serum of the sow during heat, dis 
appeared with conception, while the blood-serum of mare and woman contain large 
amounts in early pregnancy. 

A new transparent test animal, the ‘‘scaleless’’ telescope fish, used for the study 
of gall-bladder evacuants (cholagogues) and other drug effects, was introduced by 
Arno Viehoever who described the evacuation, visible without surgery or X-ray, 
of the green or yellow gall-bladder upon the intravenous injection of the hormone 
cholecystokinin. 

Studying certain cardiac toxic drugs, H. W. Youngken and R. W. Vander Wyk 
reported histological characteristics of the rhizomes of Convallaria, and the rhizomes 
and roots of Apocynum cannabinum and Apocynum androsemifolium,. the last 
characterized by the stone cells. Fluidextracts, tested by the one-hour frog 
method, showed different and increased potency compared with digitalis. Arno 
Viehoever and I. Cohen recorded the depressant action of Veratrum viride and 
album on the locomotory system of Daphnia magna as a basis of physiological stand- 
ardization of veratrum. This work has been corroborated, using the albino rat 
and the stethographone specially developed for this purpose. 

Having used ultraviolet fluorescence successfully in the identification of crude 
drugs and extracts, C. P. Wimmer suggested the standardization of apparatus, 
method of observation and color terminology, and further research in this field. 
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L. C. Barail recommends the use of electronosmosis to disperse medicaments and 
greatly enhance their penetration into living matter. The current consists of very 
short waves of free electrons with a negative electric charge and is best applied in 
electro massage in contact with tissues. 


SULFANILAMIDE, AMINOPYRINE, CINCHOPHEN AND 
NEOCINCHOPHEN. 


The Food and Drug Administration of the U. S. Department of Agriculture 
has recently issued notices to distributors of the drugs mentioned above, expressing 
the opinion that Sulfanilamide and drug preparations containing it or related com- 
pounds, Aminopyrine and drug preparations containing it, Cinchophen and Neo- 
cinchophen, and drug preparations containing them, are actionable when found in 
Interstate Commerce under labeling which may result in their use by the general 
public, under Section 502(J) of the Federal Food, Drug and Cosmetic Act, which 
Section became effective when the Act was approved on June 25, 1938. These 
notices point out the dangerous potentialities of these drugs and preparations when 
distributed without proper control and advice. 


PROPOSED REGULATIONS FOR THE ENFORCEMENT OF THE 
FEDERAL FOOD, DRUG AND COSMETIC ACT. 


The U. S. Department of Agriculture has announced, under date of October 
l5th, proposed regulations for the purpose mentioned in the above heading. These 
regulations are announced for the purpose of an informal public hearing to be held 
at 10:00 a.m., November 17, 1938, at the Department of Agriculture, Washington, 
D. C. 

It is stated that while public hearings are not required under the Act, the De- 
partment desires to have suggestions and constructive criticisms on the proposed 
regulations from consumers, interested industries and others, before the regulations 
are finally formulated for promulgation. Those who are unable to attend the 
hearing are invited to send their suggestions and constructive criticism by letter 
not later than November 24, 1938. 

A copy of the proposed regulations may be obtained from the Department of 
Agriculture, Washington, D.C. They cover thirty-nine mimeographed pages and 
deal with practically every Section of the Federal Food, Drug and Cosmetic Act. 
They are intended to clarify the language of the Act itself and to indicate the inter- 
pretations officially put upon the language of the Act. 











PROCEEDINGS OF THE LOCAL BRANCHES 


“‘All papers presented to the Association and Branches shall become the property of the 
Association with the understanding that they are not to be published in any other publication 
prior to their publication in those of the Association, except with the consent of the Council.” 

-Part of Chapter VI, Article VI of the By-Laws. 

ARTICLE III of Chapter VII reads: ‘‘The objects and aims of local branches of this Asso- 
ciation shall be the same as set forth in ArTIcLE I of the Constitution of this body, and the acts 
of local branches shall in no way commit or bind this Association, and can only serve as recommenda- 
tions to it. And no local branch shall enact any article of Constitution or By-Law to conflict 
with the Constitution or By-Laws of this Association.” 

ArTICLE IV of Chapter VII reads: ‘“‘Each local branch having not less than 50 dues-paid 
members of the Association, holding not less than six meetings annually with an attendance of 
not less than 9 members at each meeting, and the proceedings of which shall have been submitted 
to the JouRNAL for publication, may elect one representative to the House of Delegates.” 

Reports of the meeting of the Local Branches shall be mailed to the Editor on the day 
following the meeting, if possible. Minutes should be typewritten with wide spaces between the 
lines. Care should be taken to give proper names correctly and manuscript should be signed by 
the reporter. Please advise us of changes in Roster and mail reports promptly. 


FERRIS INSTITUTE STUDENT BRANCH. 

The first meeting of the Ferris Institute Student Branch of the AMERICAN PHARMACEUTICAI 
ASSOCIATION was held at Ferris Institute, Thursday, September 22nd, at 7:30 p.m 

The main speaker of the evening was Dr. H. G. Swan, Research Associate in the Depart 
ment of Physiology at the University of Chicago. His topic was ‘“‘Endocrinology.”’ He discussed 
the various glands of internal secretion in the human body, their location, activity and effect upon 
growth, centering his thoughts principally on the pancreas, adrenal, thyroid and pituitary glands 
An applausive vote of thanks was given Dr. Swan at the close of the address 

A short business meeting was held at the conclusion of the lecture with Robert Olsen pre- 
siding. The minutes of the last meeting were read and approved. The Treasurer’s report was 
given, showing a balance of $13.00. 

An election of officers was held, after which the meeting adjourned. 

LESLIE Krert, Secretary 


GREATER ST. LOUIS. 


An organization meeting of The Greater St. Louis Branch of the AMERICAN PHARMA 
CEUTICAL ASSOCIATION was held September 19, 1938, at the St. Louis College of Pharmacy 
William C. Clark, former Associate Professor of Pharmacy called the meeting to order. The 
Charter recently received from the AMERICAN PHARMACEUTICAL ASSOCIATION headquarters was 
discussed, as were the aims and purposes of the Local Branch 

An election of officers was held. Committee members are to be selected and announced 
at a later date. 

The meeting was adjourned at 9:45 p.m., after which there were informal discussions as to 
the ultimate benefits to be derived from our Local Branch in so far as the public and the pro 
fessions are concerned. It is our sincere hope to simulate the national organization in this respect 

The October meeting will be held at the St. Louis College of Pharmacy, Monday, October 
10th, at 8:00 p.m. Associate members, non-members and students are cordially invited to attend. 

FRANK S. MERCER, Secretary. 


OCTOBER. 


The October meeting, Greater St. Louis Branch, A. Pn. A., was held at the St. Louis 
College of Pharmacy, on the 10th. 

The speaker of the evening was Prof. George Reddish, formerly Senior Bacteriologist in the 
Food and Drug Administration, U. S. Department of Agriculture. A brief résumé of the history 
of Bacteriology, especially as concerns the standards and tests for antiseptics and disinfectants, 
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was outlined. The speaker lent a considerable portion of his time to the close correlation between 
recognized laboratory tests for antiseptics and disinfectants and the results of actual conditions 
of use. These products and agents successfully passing the laboratory tests have been found to 
be highly efficient when actually used. The etiology of epidermiphytasis, and a recent test 
method for evaluating those products to be used for this infection, were discussed. 
FRANK L. MERCER, Secretary. 
PHILADELPHIA. 

The October meeting of the Philadelphia Branch, A. Pu. A. was held on Tuesday evening, 
October 11th at 8:00 p.M., in the Auditorium of the Philadelphia College of Pharmacy and Science, 
43rd and Kingsessing Avenue. An outline of the program follows. 

I. “Application of Artificial Radioactivity and Nuclear Transmutation in Medicine, 
Pharmacy and Chemistry,’’ by Dr. Donald P. LeGalley. This talk described the most recent 
developments in the field of nuclear transmutations and artificial radioactivity, and their ap- 
plication to Medicine, Pharmacy and Chemistry. A discussion will be given of some of the 
fundamental qualities of the nucleus such as electrons, protons, neutrons, deuterons. The cyclo- 
tron and other instruments used to get within the nucleus will be described. A group of nuclear 
reactions and transmutations which have been detected will be discussed and some of these will 
be demonstrated. Brief mention will be made of the biological effects of these radiations, as well 
as various biological actions which can be traced out by the aid of these artificial radioactive 
compounds 


II. Reports of various committees dealing with: 


1. The program scheduled for the year 


2. The progress in public relations, as economic medical and pharmaceutical problems 


3. <A brief discussion of recent pharmaceutical meetings 

4. The developments in Hospital Pharmacy, Pharmaceutical Education, and in ap- 
paratus and methods 

5. New members and members recently deceased 


Ill Exhibits: 


|. Anew promising test animal 


2. New books of pharmaceutical interest 


This varied and interesting program held something of interest to every member of the 
Branch 
ARTHUR K. LEBERKNIGHT, Secretary. 


THE RAT AND RATPROOF CONSTRUCTION OF BUILDINGS. 

Under this title the Public Health Service, U. S. Department of the Treasury, has pub- 
lished as Supplement No. 131 to the Public Health Reports, a book by B. E. Holsendorf, Past 
Assistant Pharmacist, with drawings by P. W. Clark, Senior Naval Architect. 

Mr. Holsendorf has made an international reputation as an expert in the ratproofing of 
vessels and in recent years has turned his attention to the ratproofing of buildings. For some 
time before his retirement he gave lectures and information on the subject and as his last assigned, 
gave a course of training to about thirty-one members of the staff of ten southern states, namely, 
sanitary engineers, sanitary officers and sanitary inspectors. 

The book mentioned above was used as a textbook in this course and it has received 
favorable comment here and abroad. Construction and business firms are showing an interest 
because of the great building and commercial damage done by rats aside from their danger as 
breeders and carriers of disease. 

It is estimated that the rat population in any given community will equal that of human 
inhabitants. The cost of feeding a rat is estimated at $2.00 per year or a total cost for the country 
of $250,000,000. The material damage and food cost reach the staggering sum of $2,500,000,000. 

The book is of special interest here because the author is a pharmacist and it indicates 
the many types of valuable work open to well-trained pharmacists in the government services. 
In his work, Mr. Holsendorf has made a helpful contribution to the protection of public health. 
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SOCIETIES AND COLLEGES. 


RHO CHI SOCIETY. 


The Rho Chi Society (Pharmaceutical Honor 
Society) held their annual convention in Min 
neapolis, Minnesota, on Tuesday 
August 23, 1938. There 
twenty-eight members and guests present at 
the annual dinner. Dean Emeritus Wilber 
J. Teeters, The State University of Iowa, was 
the speaker. 


evening, 


were one hundred 


The convention of delegates and officers was 
convened immediately following the dinner, 
with Dr. Henry M. Burlage, president, pre 
siding. Reports of the activities of the twenty- 
two chapters were heard and discussed. The 
sum of $200.00 was added to the cumulative 
research fund, in which there was a total of 
$1016. Contributions to this fund will be 
gratefully received from individuals and organi- 
zations. 

Miss Zada M. Cooper, The State University 
of Iowa, was installed as National President to 
serve for the term 1938-1940. Dr. B. V 
Christensen was installed as National Vice- 
President. New council members are Dean 
W. F. Sudro and Le Roy D. Edwards 

Loyp E. Harris, Secretary-Treasurer. 


ALPHA ZETA OMEGA. 


The meeting of the Supreme Chapter of 
Alpha Zeta Omega Fraternity was held in 
Hotel Ambassador, Atlantic City, N. J., June 
30, 1938, Directorum Irving Harkavy pre 
siding. Twelve chapters were represented and 
reports were by their 
Arrangements were made for a master insur- 


submitted delegates 
ance policy for members of the Fraternity at a 
premium of $7.60 for the first thousand and 
$10.00 for each additional thousand, for the 
first year, and $10.00 a thousand for the next 
fifteen years. The initial fee for new members 
will be $20.00, including a $1000 policy for one 
year. 

The Fraternity went on record as favoring 
the organization of a National Jewish Phar- 
maceutical Association composed of Jewish 
organizations all over the country and the 
Directorum was authorized to send an accred- 
ited delegate to all meetings of other organi 
zations of National importance to the Frater 
nity. 

The Fraternity at a previous meeting de- 
cided to contribute publications to the Refer- 


ence Library in the AMERICAN INSTITUTE OF 
PHARMACY, as one of its activities 

The 1940 meeting of the Supreme Chapter 
will be held in Detroit. 


MEDICAL COLLEGE OF VIRGINIA 


The session opening the second century of 
the Medical College of Virginia began Sep 
tember 19th, with 
12:00 Noon. 

In the School of Pharmacy Dr. J. A. Reese 
has returned from the University of Florida 


convocation exercises at 


where he recently completed his work for the 
Ph.D. degree. He has 
professor of Pharmacognosy 


made assistant 
Dr. E. L. Out 
house has joined the staff as assistant in Bio- 
Mr. Roscoe D. 
Biology. Mr 


been 


Hughes as 
Roberts 
Practical 


chemistry and 


associated in Eldon 
has been appointed instructor in 
Pharmacy. 

The Public Works Administration has made 
a grant of $880,623 toward the construction 
of a new sixteen-story hospital and the re 
habilitation of the historic Egyptian Building 
The total 
$1,920,441. 


construction cost is estimated at 


FORDHAM OPENS NEW LABORATORY. 


Dr. James H. Kidder, Dean of the College 
of Pharmacy of Fordham University, has an 
nounced the opening of a newly equipped 
laboratory for Applied Physiology and Phar- 
macology in the Pharmacy Building on the 
campus. 

This is in conjunction with the inauguration 
of a new course leading to the degree of Bache- 
lor of Science in Pharmacy. 
will be used for the new courses in Physiology 


The laboratory 


and Pharmacology for the Sophomore and 
Junior students in B.S. courses in Pharmacy 
and for graduate students who wish to further 
their studies. 

It is fully equipped for research purposes 
and the most up-to-date apparatus for the 
study of body function and drug action is 
available for student use 

The laboratory will be under the direction 
of Dr. Leonard J. Piccoli, professor of Materia 
Medica, Pharmacology and Physiology. 

Its facilities will also be used by the seniors 
and graduate students of Biochemistry who 
are taking courses in Anatomy and Physiology 


under Dr. Piccoli 
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PERSONAL AND NEWS ITEMS. 


The 64th annual meeting of the National 
Wholesale Druggists’ Association convened at 
the Greenbrier Hotel, White Sulphur Springs, 
W. Va., on September 25th. On 


September 26th, new members, delegates and 


Monday, 


visitors from many associations were enter 
tained at dinner, at which time guest speakers 
were introduced. The entertainment side of 
the convention was lavish and enjoyable 

Dr. William E. Weiss made the “Address of 
Welcome;” General Hugh S. Johnson, former 
NRA Administrator, spoke on ‘‘Where Do We 
Go from Here?” Hon. G. S. Ferguson on 
‘‘Enforcement Problems of the Federal Trade 
Commission;’”’ W. F. Allen, Counsel for N. W. 
D. A., on “‘The Legal Aspects of Fair Trade;”’ 
Grover A. Whalen, New York City, discussed 
“The New York World’s Fair;’” Dr. F. J. 
Cullen, of Washington, ‘‘The Need for Uniform 
Food and Drug Legislation;’”” Walter D. Fuller, 
President, Curtis Publishing Co., “‘A Look 
Back from 1948.”’ 

The Association decided to meet at the same 
place next year and during the week of Septem- 
ber 25th. 

R. T. Jones, of Phoenix, Arizona, a member 
of the Executive Committee of the 
Pharmaceutical Association, has received the 


Arizona 


Democratic nomination for Governor by a 
large margin; and the druggists of the state 
feel that he will be The 
country’s other druggist governor is Lewis 
O. Barrows, of Maine, who was recently re- 


elected. 


positive elected. 


Gov. A. Harry Moore, of New Jersey, is- 
sued a proclamation calling for state-wide ob- 
servance of National Pharmacy Week. 

The Executive Committee of the Maryland 
Pharmaceutical Association held its regional ses- 
sion in Hagerstown on October 20th. Here the 
progress of legislation was discussed, along with 
economic and business problems. 

Dr. William C. Anderson, honorary presi- 
dent of the A. Pu. A., and dean emeritus of 
the Brooklyn College of Pharmacy, was guest 
of honor at a dinner on October 29th, given by 
the drug industry in the Waldorf-Astoria Hotel, 
New York City. 
fit of the New York Pharmaceutical pavilion 
for care of tuberculosis at the 


The dinner was for the bene- 


Los Angeles 
Sanatorium. 

In observing the fiftieth anniversary of its 
founding, Abbott Laboratories, North Chicago, 


Ill., announced the completion of a new Re 
search Laboratory providing expended facilities 
for chemical, bacteriological, medical and phar- 
activities. In 1914, at 
the beginning of the World War, the firm name 
was changed to its present one, and has con- 
tinued to grow until it now occupies a twenty- 
six-acre tract in North Chicago, with twenty 
five branches throughout the world. 

The new building consists of three floors, 


maceutical research 


together with an attic and basement and pro- 
vides 45,000 square feet of floor space. In ad- 
dition to the usual laboratory facilities the 
building contains what is believed to be one of 
the most complete analytical laboratories in 
America; a library with accommodation for 
20,000 volumes; hot and cold rooms for sta- 
bility studies; and dark rooms on each floor 
Fractionating equipment provides a constant 
supply of chemically pure water. Each labo- 
ratory is equipped with independent power 
blower ventilating system and with shower bath 
heads over doorways for use in emergency. 
Air conditioning is provided where desirable. 
Lighting is of the semi-indirect type. An air- 
conditioned auditorium seating eight hundred 
occupies a separate wing of the building. This 
auditorium is at the disposal of scientific and 
medical assemblages, and is equipped with 
stage, picture-projection and 
devices. 


amplifying 


The Dedication Dinner was celebrated at 
Palmer House, Friday evening, October 7th. 


N. A. R. D. 
The fortieth annual convention of the 


N. A. R. D. met in Chicago, October 10th to 
14th, at the Sherman Hotel. A very success- 
ful meeting was enjoyed by the many who were 
privileged to attend. 


Among many interesting features of the 
Program were the following addresses: Hon. 
Wright Patman, Congressman, Texas; ‘‘Per- 


sonality—the Druggist’s Richest Asset,’’ H. 
S. Noel, Eli Lilly & Co.; Rowland Jones, Jr., 
Washington Representative ; ‘Forward 
America,’’ Ed. Wimmer, Editor and Publisher; 
Hon. John E. Miller, U. S. Senator, Arkansas; 
“Is Medicine to Be Socialized?”’ R. G. Leland, 
Director, Bureau of Medical Economics of the 
A. M. A.; ‘“‘Why Customers Are Lost,”’ Neal 
Bowman, Head, Commercial Pharmacy De- 


partment, Temple University, Philadelphia; 
“The Prescription—Pharmacy’s Keystone,” 
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C. Leonard O'Connell, Dean, College of 
Pharmacy, University of Pittsburgh; 
Walker, Liberty Magazine, Associate Editor; 
“‘Power of Mind over Mattress,’’ Gene Flack, 
Trade Relations Counsel, Loose-Wiles Biscuit 
Co.; “Your Stake in Industry,” Dr. Allen A. 
Stockdale, National Association of Manu- 
facturers; ‘‘The Postoffice Department and 
the Business Man,’’ Hon. Wm. W. Howes, 
First Assistant Postmaster General; ‘‘Drug 
Store Sales Trends and the Fair Trade Survey,”’ 
Nelson Miller, Department of Commerce: 
“Magazines as Profit Builders,” R. C. 
McLarty, Manager Sales Division, Curtis 
Publishing Co. 


DeLoss 


The 65th annual meeting of the New Hamp- 
shire Pharmaceutical Association was held at 
the Mt. Washington Hotel, Bretton Woods, 
N. H., September 18th to 20th. This was 
known as an “All New England Convention,” 
and delegates were present from the six New 
England states. 

The visiting speakers were: J. Leon Lascoff, 
president of the A. Pu. A., New York; H. C. 
Christensen, secretary of the N. A. B. P., 
Chicago; R. P. New 
Jersey Board of Pharmacy, Trenton, N. J., 
and E. F. Kelly, secretary of the A. Pu. A., 
Washington, D.C. 


Fischelis, secretary, 


Among prominent visitors from the state 
was Gov. Francis P. Murphy, who attended 
the banquet on Monday evening and delivered 
a very forceful address at the 
Tuesday morning. 


session on 


The Combined Contact Committee of the 
American Drug Manufacturers Association 
and the American Pharmaceutical Manu- 
facturers’ Association met on the 26th and 27th 
at the Hotel Washington, Washington, D. C. 
A memorandum of respect to Mr. Charles C. 
Neal, who died on September 2nd, and who was 
a valued member of this Committee, was 
adopted. 

A special Committee reported on a study of 
over 6000 packages with the purpose of placing 
in the hands of administrative officials definite 
information as to conditions of ‘‘fill,”” and sug- 
gested exemptions and tolerances as provided 
for under the Federal Food, Drug and Cosmetic 
Act. Valuable reports were also submitted 
on studies covering arsenic-containing drugs 
and also the use of certified colors in the prepa- 
ration of drugs. It has become clear that the 
present dyes certified for foods are by no means 
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sufficient for all the varied conditions en 
countered in coloring drugs. 


Mr. G. H. Merriam, who conducts a phar- 
macy in the Hotel Greenbrier, White Sulphur 
Springs, W. Va., where the meetings of the 
N. W. D. A. were held, acted as a delegate 
from the A. Pu. A., and extended its greetings 
and best wishes at a luncheon tendered to the 
various delegates on Monday, September 26th. 

THE AMERICAN PUBLIC 

ASSOCIATION 


HEALTH 


The sixty-seventh annual meeting of the 
American Public Health Association was held 
in Kansas City, Mo., October 25th to 28th. 
A Health Exhibit was arranged of products, 
apparatus, equipment and which 
have utility in modern public health practice 
and value in health protection and promotion. 


services 


James P. Adams, pharmacist of Asheville 
N. C., who served as a Marine Captain during 
the war, already had received the Distinguished 
Service Cross, Navy Cross, Croix de 
Guerre, the Victory medal with five clasps, 
and He recently applied 
for membership in the Marine Reserve Corps, 
and when authorities reviewed his record they 
awarded him the Silver Star with oak leaves, 
the Purple Heart and the Marine Expeditionary 
Force medal. 


two 


other decorations. 


Tom W. Hoskins, formerly with the Ken 
tucky State Board of Health, is now the new 
Pharmacy Inspector. 

The name of the Official Journal of the Ken- 
tucky Pharmaceutical Association was changed 
from the J. K. P. A. to The Kentucky Pharma- 
ctst. 


The Federal Wholesale Druggists’ Associa 
tion held their twenty-third annual convention 
in Chicago, Ill., at the Stevens Hotel, October 
5th to 8th. The meeting was well attended 
and an excellent program was enjoyed. 


W. G. Davis, pharmacist of North Denver, 
Coio., is a candidate for the Colorado House of 
Representatives in the Democratic primaries. 


Proprietary manufacturers are not waiting 
for the new Food and Drug law to become ef- 
fective in June 1939, but are tackling right now 
the problems involved in getting their labels in 
shape to comply with the law, according to 
Dr. F. J. Cullen, of The Proprietary Associa- 
tion. 
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Public interest was again focused on achieve- 
ments of the Lloyd family in the field of Phar 
maceutical Chemistry when civic bodies of 
Cincinnati and medical and pharmaceutical 
interests joined in a tribute to Dr. John 
Thomas Lloyd, son of the late Dr. John Uri 
Lloyd. The occasion was the dedication, on 
Friday, October 21st, of a laboratory opened 
by Dr. Lloyd at 412 Central Ave., Cincinnati, 
for research and development of American 
plant drugs. 

Civic 


bodies, Cincinnati 


Chamber of Commerce, and a number of medi- 


including the 


cal and scientific societies were prominently 
represented in the activities arranged for the 
Mayor James G. Stewart, of Cin- 
Governor A. B. Chandler, of 
Kentucky, a personal friend of the Lloyd fam- 


occasion. 
cinnati, and 
ily, had leading places on the program. Lead 
ers in Medicine and Pharmaceutical Chemistry 
accepted invitations to be in Cincinnati to par- 
ticipate in the unique tribute, among whom 
was Dr. J. Lascoff, 
A. Pu. A. 


While most of the program centered at Dr. 


Leon president of the 


Lloyd’s laboratory, a civic dinner in his honor 
was planned by the Cincinnati Chamber of 
Commerce, at a leading hotel. There was a 
reception at the new Lloyd laboratory, followed 
by dancing. Dedication exercises took place 
at three o'clock, Earl F. Metcalfe presiding 
Following an invocation by Rev. Frank H 
Nelson, Rector of Christ Church, there was an 
address of welcome by Mayor Stewart, to whom 
Mr. Metcalfe turned over the chairmanship 
of the occasion. Dr. George D. Beal, research 
director at Mellon Institute, Pittsburgh, de- 
livered an address on ‘‘The Blank Page;’’ 
Dr. Martin H. Fischer, of the faculty of the 
Medical College of the University of Cincin- 
nati, on ‘““The Other Half of the Blank Page.’’ 
Governor Chandler also spoke. 





OBITUARY. 


CHARLES M. BUNDY. 


Charles M. 
died unexpectedly in 


Bundy, of Indianapolis, Ind., 
Mackinac, Mich. He 
gained his first experience with W. B. McCul- 
lough in Franklin, Indiana, and studied in the 
Cincinnati and Louisville Colleges of Phar- 
macy. He engaged with Eli Lilly & Co. as 
superintendent. Afterward he accepted a 
position with the Uphohn Co., and in 1902 
went with the Pittsburgh Physicians’ Supply 
Co. and resigned to take charge of the labora- 
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tory of Allaire Woodward & Co. at Peoria, 
Ill., and thereafter formed his own company. 
He was a member of the AMERICAN PHARMA- 
CEUTICAL ASSOCIATION. 


LILLIAN M. POSSEHL. 


Mrs. John J. Possehl, of Milwaukee, Wis., 
died on August 30th, aged sixty-six years 
Funeral services were conducted on Friday, 
September 2nd, at the Church of the Redeemer, 
interment being in Union cemetery. Mr. 
Possehl is a member of the AMERICAN PHAR 
MACEUTICAL ASSOCIATION. 


WALTER A. WOEHNER. 


Walter A. Woehner, member of the A. Pu. A. 
and head of the Great Falls Drug Co., Great 
Falls, Mont., met sudden death on September 
4th from exposure to acid fumes in a public 
building in Great Falls, the fumigation of 
which he was superintending and which he 
entered for inspection before the fumes had 
been entirely dissipated. 

Mr. Woehner was vice-president of the Mon- 
tana Board of Pharmacy, a graduate of the 
University of Montana School of Pharmacy, 
and active in civic work. In July he was active 
in entertaining druggists at the State Associa- 
tion’s convention, and in August attended the 
convention of the National Association Boards 
of Pharmacy, Minneapolis, being elected third 
vice-president of that organization and chair- 
man of Section 7. 

Surviving are his widow and two brothers, 
Albert and Fred, Jr. 
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Qualitative Analysis for Students of Pharmacy 
and Medicine, by CHARLES B. JORDAN, Ph.C., 


M.S., D.Se., and Henry Gerorce DeKay, 
Ph.D. Second Edition, 178 pages. Pub- 


lished by McGraw-Hill Book Co., New York 
City. Price, $2.50. 

This book has been written after several years 
of teaching the subject to students of Pharmacy 
and Medicine. Professor Jordan, Dean of the 
school of Pharmacy and Professor of Pharma- 
ceutical Chemistry at Purdue University, 
La Fayette, Indiana, first presented the book 
in mimeograph form in 1924, to students of 
Qualitative Analysis at that university. After 
being tested and corrected the First Edition 
appeared in 1928. Since its issuance, new 
scientific facts have developed as well as the 
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revision of the United States Pharmacopeceia 
and National Formulary, thus making a revi 
sion necessary. Dr. DeKay, Assistant Pro- 
fessor of Pharmacy and junior author of the 
Second Edition, has been closely associated 
with the book, using it yearly in a one-semester 
course of instruction. 


The book is presented in three parts. Part 
I, the Introduction, presents definitions to 
terms pertaining to Qualitative Analysis, 


Ionization, Equilibrium, Mass Action, Ioniza- 
tion Constant, Common Ion Effect, Solubility 
Product, pu, Hydrolysis, Electron Theory, 
Valence, Oxidation and Reduction and Com 
plex Ions. Part II consists of analysis of 
Metals in Groups I to V. Characteristic 
reactions of each of the metals are given with 
chemical equations explaining the reaction in- 
volved. In some cases these equations are 
left for the student to complete and balance 

Part III presents the Anion in Groups I to 
VIII with as complete a treatment as is neces- 
sary for the student interested in Medicine and 
Pharmacy. At the conclusion there is given 
in outline form a complete systematic pro 
cedure for Quantitative Analysis. —EMERSON 
C. BEELER. 
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pages, 40 illustrations. Deuticke, 
1938, unbound. Price, Rm. 20. 
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ARD M. Ho_MAN and WILFRED W. ROBBINS 
Published by John Wiley & Sons, Inc., 440 
Fourth Ave., New York City. 664 
Price, $4.00 


pages 


Truth about Cosmetics, by Everett G. 
McDonoucu, Ph.D. 30 chapters. 520 pages. 
Beautifully bound. Published by The Drug 
and Cosmetic Industry, 101 W. 3ist St., New 
York City. Price, $5.00. 


by FRANcIS CHILSON. 
Second Edition. 64 chapters. 564 pages. 
Beautifully bound. Published by The Drug 
and Cosmetic Industry, 101 W. 3lst St., New 
York City. Price, 36.00. 


Modern Cosmetics, 


Enzymologia, by CARL OPPENHEIMER and 
collaborators. Vols. I and II. Published by 
N. V. Drukkerij, v/h L. E. Bosch & Zoon, 
Utrecht, Holland. 


Pharmacology, Materia Medica and Thera- 
peutics, by CHARLES SoLtomMon. Third Edition 





AMERICAN PHARMACEUTICAL ASSOCIATION 


Hazel Houston, R.N., Instructor in Materia 
Medica at Bellevue Hospital, New York City, 
collaborator Published by J. B. 
Co., E. Washington 
Price, $3.00. 


Lippincott 
Sq., Philadelphia, Pa 


Bakteriologie, Serologie und Sterilization in 
A pothekenbetriebe, by Sticu. 5 Aufl. Pub 
lished by Julius Springer, Linkstrasse 22-24, 
Berlin W 9, Germany. Price, Rm. 18.60. 


7 rade- Marks 


Drug Manufacturers Association and American 


Registered with the American 


Pharmaceutical Manufacturers’ Association, re 


vised edition as of August 1, 1938 


The purpose of this list is to furnish informa 
tion in the preliminary consideration of new 
trade-marks. It is the desire of the Associa 
tions that the book receive the widest possible 
circulation, not only among members, but 
among all others interested in this important 
field, including firms and individuals identi 
fied with allied organizations, trade-mark at 
torneys and association trade-mark bureaus 

Copies may be obtained from Carson P 
Frailey, Executive Vice-President and Secre 
tary, American Drug Manufacturers Associa- 
tion, 507 Albee Building, Washington, D. C 
or from Fred A. Lawson, Secretary, American 
Pharmaceutical Manufacturers’ Association, 
c/o E. L. Patch Co., Stoneham P. O., Boston, 
Mass. Price, $2.00 


company the order. 
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Index of Research Projects, Volume I, by 
The Works Progress Administration, HARRY L. 
Hopkins, Administrator. Microfilm 
ductions of most of these reports will be made 


repro 


at cost, namely, one cent per page plus a fixed 
charge of twenty cents, by the American Docu 
mentation Institute. Requests for these re 
productions should be addressed to the Ameri 
can Documentation Institute, care of U. S 
Department of Agriculture Library, Washing 
ton, D. C., and all such inquiries should con 
tain the serial number of the abstract. shown in 


this Index. 


International Encyclopedia of Unified Set- 
ence, Volume I, by Orro N&uRATH and others 
75 pages. University of Chi 
cago Press 


Published by 
Price, $1.00 


ABC of the Vitamins, by JENNIE GREGORY 
93 pages. Charts and Tables. Published by 
Williams & Wilkins, Baltimore, Md. Price, 
$3.00. 
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